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Introduction

Often people buv computers with high hopes, only to
discover that many of the standard books mtroducing
BASIC. (the computer language) arc dull and
complicated, and that their computer becomes just
an ecxpensive toy., Now you can avoid that
disappaintment with this Start- to-Program Kit
which includes not only a book, but two tapes with
pre-tecorded programs on them.

Book and tapes have been carefully designed to
complement each other. Start with the tapes. and the
hook betomes a uselul work of reference. Start with
the book. and the tapes vive vou valuable additional
experience, enabling vou to see ‘on screen’ the effects
of small changes to programs. Using this Kit, vou will
soon be writing vour own programs.

Richard and
David Graves




n Making a Start

How to give a simple instruction

The computer can enly do what you tell it to do. You

tell it to do something by typing instructions on the
kevhoard. Everything that you tvpe appears on the
screcn. Each word. letter or symbol appears ata place
on the screen where there 1s.a fashime letter called the

cursor. Ihe cursor letter can be a[E], an[L], an[E], a

E 0or.a E

B Pooblem I: When the computer is switched on
vou cannol see the corsor, but only the words;

€ 1982 Sinclair Research Ltd

near the bottom of the screen.

[¥] Press the ENTER kev, which 15 just above the
BREAK SPACE key on the bottom right ol the
kevboard. Now vou can see the flashing [K] cursor.
Now. try an instruction. “Tell me’ is an instruction.
How abour:

Tell me "Look behind you™
Bur as soon as vou press the key marked T, vou run
into trouble. Instead of typing T on the screen, it has
typed:
RANDOMIZE
and afier it you can see the flashing [L] cursor.
. Problem 2 1t is easy o make mistakes when

lyping in-an instruction.
4

Look at the bottom lett ol the keyboard and find
the key marked GAPS SHIFT. Now look at the top
right of the kevhoard and find the zero key. The zero
key is marked (. Do not muddle it up with the O,
which is just the capital of the letter 0. From now on.
all zeros in-this book will be shown as @ 10 help yvou 10
remember; Above the @ kev you will see the word
DELETE. which means 1o rub oot or get vid of. Hold
one finger on the CAPS SHIFT key. Keep holding i
down while yvou press O, Every time you do this, you
will wet rid of another word. letier or symbol 1o the
left of the cursor. So. il you make a mistake and wish
to delete it, press GAPS SHIFT and () uniil the mistake
has vanished and then tvpe in the correct instruction.
Now you can delete the word RANDOMIZE, but how
can you make the computer tell you to look behind
vioud

P Before vou can type
anything into the
Spectrum Compiiter, G_ \

vou need to see the
cursar (which flashes
on and off) on the
screen. The cursor can
be any one of these
five letters. Each cursor
letter has a different
use.

:




B Problem 3 The computer only understands
instructions when they are typed in a special
langnage called BASIC.

Luckily, the Spectrum Computer gives vou
enough help 1o make this language fairly easy wo
learn. For example, it knows that at the start of an
instruction there must be a Aervord in BASIC, So aL
the beginning of each new instruction, it shows you
the Hashing |K I: cursor. (This is called being in E
modde. | hr\ words are simply words in BASIC which
are often used.

If you press a letter key when the computer isin [K]
mode. vou will not sec that letter on the screen.
Instead, you will see the Keyword which 1s shown ir
whife on the bottom of that letter key. So when you
pressed T, the computer printed the Kevword
RANDOMIZE, (It just says RAND on the bottom of the
I kev. because there is not enough room to show the
whole of the Kevword.) If vou look at all the letter
kevs you will seée that there is no TELL ME Kevword.
TELL ME i1s not an instruction in BASIC, But on the P
key there is the Keyword PRINT which you can use
instead. Whenever you want the computer to print a
message on the screen, vou press the Kevword PRINT
and then type ™ (inverted commas), Then you type
the message. Then voun type another ™. 8o you need
to types

PRINT "“Luook behind your

Look at the [Ef. ursor, and remember that vou are in
K ]maode to begin with. Now, pressthe Pkt‘\ toget the
Kevword PRINT. If you look at the screen vou can
now see

PRINT

and alter it vou can see a new flashing cursor, You are
f

4 You need the
instruction FRINT to
make the computer
‘print” your messages
onto the screen.

not in mode any more. The computer is being
helpful again! It knows that once you have hegun
vour instruction with a Keyword. vou will not want
to use another one of the Keywords at the bottom of
the letter keys. The new fashing cursor is an[L]. You
are now in [L] mode, When vou are in[L] mode, you
can type Lefters. If you want them to be lower case
letters fsmoall letters), then vou simply press the leter
kevs, But if you want any letter w be a CAPITAL
letter, then vou keep one finger on the CAPS SHIFT
key while you press the letier key.

(Later on n this book, you may need to type a
message with all the lettersin CAPITAL letters, Sato
avoid having to keep a finger always on the CAPS
SHIFT key, vou keep one inger on the CAPSSHIFT key
and then press once on the number 2 key at the top of
the keyvboard, Above this key it says CAPS LOCK in
white letters. You are now in |Clor CAPITAL mode,

£



There will be no change to the Dashing [K] cursor, hut
the flashing [L]eursor will be replaced by a flashing[C]
cursor. Any letters that vou type in this mode will be
Capital letters, and vou can take vour finger off the
CAPS SHIFT key while yvou type your message. Now,
to come back to the |L | mode, just put one finger on
the CAPSSHIFT keyv and press once on the 2 keyagain,
Delete any letters you may have typed while vou were

A /f you want to type
all your messages in
CAFRITAL letters, vou
keep one finger on the
CAPS SHIFT key while
vou press once on the
number 2 key.

practising with the |C| mode. so that all that remains
on the screen 1s the Kevword PRINT,)

When vou want spaces between letters or words in
a message (remember that the message is the part
inside the sets of inverted commas). then vou simply
press the BREAK SPACE key at the bottom right of the
kevboard. I the computer wanis 1o have spaces
between any words or symbols outside the inverted
commas it will put them in for itself.

B Problem 4: The next thing vou want to tvpe
after PRINT is not a letrer, but ™", You will find the
inverted commas on the top right-hand corner of the
Pkev, inred.

g

When vou are in [K] or in [L] (or [C]) mode, and
vou want to put in any of the symbaols or words shown
in red on the letter keys or on the number keys, then
you keep one finger on the SYMBOLSHIFT key (at the
bottom nght of the keyboard, next to the BREAK
SPACE key). while vou press the letter or number key.
So to type " vou keep one finger on the SYMBOL
SHIFT key while vou press the P key. Now vou know
all you need to know in order to finish typing:

PRINT *'Look behind you'

Remember, if you make any mistakes vou know how
to delete them and try again.

When vou have typed in an instruction nothing
will happen until you press the key marked ENTER
which is near the bottom right of the keyboard. So
press ENTER. Now vou can read vour message near
the top of the screen:

Look behind you

< Fach time you type
an instruction, you
must press the ENTER
key. Then the
computer will do what
vou have asked, and it
will print a message
telling you your
instruction has been
received.

Al the same time a message will appear, at the botiom
0



leftof the screen, known asa report. Itexplains why the
computer stopped doing something - either because
it has finished or because something went wrong,

4 A QOK report
means that everything
was successfully
completed. The two
numdbers that follow
show the line and
place at which the
program stopped,

This tells you thatevervihing is okay! There is now no
cursor on the screen, but you can bring it back by
pressing ENTER or you can *umpl'.. type a new
Keyword. However, of you have mﬂrle a mistake
which vou did not notee, and pressed ENTER when
your instruction did not make sense in BASIC, then
vour message will not have appeared at the top of the
screen. Instead, your instruction will have staved
where itisand a ﬂashmu question-mark will tell you

that the computer has found a mistake. This

question-mark usually appears at the place where the
mistake has been made. Then vou have to correct the
line by deleting the mistake in the usual way and
pressing ENTER again. To see what it looks like, try
typing:
PRINT  "Today is Thursday
and press ENTER, There should have been inveried
commas dal the end of the line, so the instruction has
staved where it is and there 15 a fashing question-
mark after Thursday, This mistake is at the end of the
line. so nothing needs deleting. Just add the inverted
commas and the fashing question-mark will disap-
pear. The line is now okay, and you can ENTER it.
If the mistake is a very bad one, the computer may
10

degide that vou had better start the line all over
again. Try typing;

PRINT 1 am well

and press ENTER. You have lefi out both sets of

nverted commas this time, and the computer has
deleted the whole line and printed a message at the

bottam of the screen, saving:
2 Variable not found. 9:1

This time you must press ENTER (o clear the screen
and then start again, Now you have learned how to

-g:wc the computer a snmph: instruction. Try some

more instructions of vour own, using the PRINT

nstruction. For example, tell the computer to print

the name of a country vou would like to visiL.

< /f you try to ENTER
an instruction with a
bad mistake in it, the
computer will rub out
vour line and instead,
will print 8 message
saying that something
iP5 Wrong.

How to give a list of instructions

One instruciion on 1ts own is rather boring. If you
want the computer to do something more interesting.
you need to give it a list of instructions.

B Problem 5: The computer obeys every instruc-
tion a5soon asvou press ENTER. How can you make it
wait until vou have given it a list of instructions?

&



[ Type a number belore each instruction, or line.
The computer will then store cach numbered line in
s memory, Start with 1 for the frse ine, 20 for the
second, and so on. You can type numbers when you
are in [K] or [L.] mede simply by pressing the number
keys at the top of the kevboard. If you begin an
mstruction with a number, the computer will stay in

meode. It knows that a number at the beginning of

an instruction 15 a line number and it is seill waiting
for a Keyword.

Now, type in this list of instructions, and remember fo
fress ENTER after each Ime. If each line is correctly
tvped,; 1t will then appear at the top of the screen,
where your list of instructions will slowly build up. Aq
the same time, the "OK" message will appear at the
hottom left of the screen. Fress ENTER 1o begin with,
to start with a clear screen.

Do not worry if you are typing an instruction
which will not all fit onto one line of the screen. Do
not press ENTER when there is no room left on the line
— just carry on typing. Some of the words will go over
onto the next line on the screen, but the computer will
treat it all as one line. beeause yvou have not yet
pressed ENTER.

The .- (full stop) and ? {guestion-mark| are inred,
on the letter M and the letter C keys: the - (hyphen)
and ! [exclamation-mark) are on the letter J and the
number | kevs. You will need the SYMBOL SHIFT key
lor all of these.

1 PRINT "lama ZX Spectrum.”
2 PRINT "I hope vou enjoy using me."

3 PRINT  "Do you know what BASIC
means?”

4y PRINT  “Beginners All-purpose”

i PRINT "Svmbalic Instruction Code!"
G STOP

The Keyword STOP at line 6{) tells the computer that
the list of instructions has come to an end. [t ison the
A key in red, and so you must press A while keeping a
finger on the SYMBOL SHIFT key.

B P:ioblem 6: Now that you have typed in a list of
instructions, how do you make the computer obey the
instructions?

4 Press the Kevword RUN (on the R key), and
then press ENTER. A list of instructions is called a
pragram . Now you have entered your first program
and BUN it. Wear the bottom of the sereen vou will zee
a message telling vou that the computer has reached
the end of the program at line G0

g STOP statement, 60:1

—\I\Tn A COM-

) : PUTER ‘RUN’
»> Wﬁﬂ” you have IS THE SAME
typed in a list of AS 'START’

instructions, press RUN
t make the computer
carry these instructions
aﬂr and then press
.E'NTEH You will find
_IE;&HUH keyword an
the R key.




If vou want to look at the list of instructiohs again,
then press the Keyword LIST (on the K key) and press
ENTER. If you want to run the program again, simply
press RUN again, and press ENTER,

B Problem 7: How can you get rid of a program
without switching off the computer?

[¥ Press the Kevword NEW (on the A key| and press
ENTER. Now. press NEW and press ENTER and write z
program of vour own. using the PRINT instruction.
For example, you could write a program which will
print the names of your favourite books. Or write a
program which will print a list of five wild animals.

Three programs to show what the
computer can do

Twpe out these programs amd see what happens.
They are to show you what the computer can do.
(Helpful hints uon fnding keys are given just after
each program. )

ONE

) PLOT 10448
20 DRAW 1030
W DRAW 0,103
4 DRAW 1050
S DRAW 0, — 103

You will find the Keyword PLOT on the Q) key, and
the Kevword DRAW on the W key. The | {comma) is
ared symbol on the N key, For the [roinus sign
use the hvphen on the | key. Now, RUN the program.
If vou have typed in the lines correctly, you will see a
sguare box on the screen.

|4

B Problem 8 When you run the program, if your

stjuare is not complete, or looks [unny, you have
robably typed in some numbers wrongly.

Press LIST and look carvelully at the lines. When

wou find a mistake. you mus| tvpe out that whole line

again and press ENTER. The computer will
automatically replace the wrong line with the new
one you liave just typed. Now run the program again
and, i there are no more mistakes, vou will have a
complete square,

P [/ vou get same of
the numbers in
program ‘One” wrong,
you will not get a
[proper square on your
screen. Always be very
careful to copy lines
exactly.

Now, press LIST again and add these lines (o colour
ifl the square with magenta (a light purple):

60 INK 5

700 FOR »=3TO 15
8 FOR y=13TO 25
40 PRINT AT xv:'Il”
B NEXT vy

Ly NEXT

126 STOP




You will find the Kevword FOR on the F ketv. and the
[{u!_,'!.\'l_u‘d_l. NEXT on the N kf‘\_\.'. The :'ﬂ-u\ word AT isin
red on the | key. The Keyword 103 in red on the F
key. The = ':{Eu.1]-l sign is 4 red symhbol on the L
key. The ¢ (semi-colon ) signis a red ﬂmhnl o the €1
}u.". You can manage all those quite easily. But what
about INK in line 6). and the black sejus are B in line
e

B Problem 9 INK in line 60 is noton a kev atall. Tt
s shown in red. feéfore the X kev. How can vou tvpe it
into a program?

¥ There are many Fvira words or symbols above
the lecter kevs (in green) and belpw them (in red).
When vou want to tyvpe cne of these words ot
symbols, you must fist change the cursor into [E]
mode. You dg this by keeping one finger pressed on
the CAPS SHIFT key, while with another finger you
press the SYMBOL SHIFL key once, Now the [lashing
m or L] cursor 11|.mqr~ into a |]fl"\-n1|1” k| cursor; o
show that vou are in || mode, (Mien LlllLl Extenided
mode,) Now that vou are in [E] mode, if you pressa
letter ke you will Ivpet he word or symbol which vou
can see m greep above it And il yvou pressa letter key
while keeping one finger pressed on the CAPS SHIFF
kev, you will (ype the word or symbol which yon can
see i red below i So to tvpe INK, vou must get into[E]
mode, and press the X key w hile keeping a finger

pressed on the CAPS SHIFT key. You will only stay in
[E|mode for one press of a letter kev. Then you will go
straight to | L| mode. and if you want 1o get back into
[E] mode you will have to begin again,

- Problem 10: The square svmbal Wi dine 9isa
drawing, ot Graphics symbol. 1t is on the 8 key. How
can you type it, or the other Graphics symbols on keys
[ 107, Intoa [_u'ng‘j':-uﬂ.‘

¥ To tvpe a Graphics symbol, you must first
16

change into [G] mode. You do this by keeping one
hinger pressed on the CAPSSHIFT key, while vou press
pnee o the 9key, To remind vou that the 8 key s the
one which you need in order 1o get into [G] mode for
Graphics: you €an see that the word GRAPHICS 15 in
white just above the 9 key. As soon as you are in [G]
mode, the flashing cursor will change from [K] or [L]
into'a (G|,

Now, before you type one of the Graphics symbols.
vou must decide if vou wane to type it ox acely as
shown on the key, with the white areas in white and
the black m hi.uL, or whether vou want to type the
oppasite of what is shown, with the white areas in black

17



and the hlack arcas in white. To type 11 as shown,
stmply press the correct number key. To tvpe the
opposite, keep one finger pressed on the CAPS SHIFI
kev while pressing the number key. So, 1o type llvou
must change into [G] mode, and then kee p one hinger
pressed on the CAPS SHIFT key while pressing the 8
key, You wall stayv n |G mode until yvou tell the
COMPULer (o ger out Hﬂﬁ;__]]“l'_]d{_. I'oda this, ketp one
finger pressed on the CAPS SHIFT key while you press
the 9 key agam. Then you will be in [K] or [L] mode.

Now run the program. Y ou will see thai the square
will fill up with colour. Press NEW and press ENTER
when vou want to get rid-of this program. [ You are
probably hnding that the Spectrum keyvboard is quite
hard work to begin with. Bon’t worry, 1t becomes
much easier with use,

4 You can use the INK
instruction with the
Graphics symbols on
keys 1 to Btlo colourin
parts of the screen.

TWO
g LET Xx=INT (RND=22)
20 LET y=INT (RND=32)

3 LET z—INT (RND+7)
40 BORDER 1

My INK =z

o) PRINT AT xv:' "

7 PAUSE 5
B GOTO 14
9 STOF

14

You will find the Kevword LET on the L key, and the
Beyword BORDER on the B key. The Keyword
PAUSE ison the M key. GOTO s on the G key. INTisin
L8 aliowve the B ke ¥ anc RND 15 abose the'l ]x':"_\ -]
you need to get into [E] mode to type them. The
symbol #1s a red symbol on the B key, and the | and

(bracket] symhbols are in ved on the 8 and 9 keys.
(Remember 1o get into[E]mode and keep your finger
[‘J:L'.\.M'L‘| on the CAPS SHIFT key to type INE,

This progzram will print an endless series of
coloured squares on a white background, surrounded
by a dark blue border. The first time that you rum it
you will notice that no squares appear in a narrow

A Fscause of the

instruction GOTO 10,

this program will go
round in a loop

forever. printing
different cofoured
sguares on a white
background.

L4



gap at the botom of the white arca. You will see
reason for this later. The program goes on and on
because when it reaches line 8 the computer reads
the instruction G{ITG 10, This tells it to jump at onee
Lt hne 1, and so itgoes round and round in circles, It
never reaches fine 9. This is known as a logp.

B Problem 11 How can you stop the program
running. without switching off the computer?

“ httpmg ane hnger pressed on the CAPS SHIFT
key, press the BREAK SPACE key, The program will
sLop running, and a mesage will appear in the gap at
the bottom of the screen saying something like:

L BREAK nto program, 20-1

The number 200 in this message is the number of the
line which the computer had read and obeved just
before you broke into the program, It could have
heen one of the other line numbers, Now you can run
the program again, and a different patiern will
gradually appear, Or, you can go on with the same
pattern, To do this, you type the Keyword
CONTINUE [CONT on the C key) and press ENTER.
The computer will then carry on, beginning at the
line afier the one mentoned in the BREAK message.

4 [ you want to break
out of a program while
it s running. you press
both these keys at the
same time.

20

You will see that as soon as you broke ifto the
program, the narrow white gap near the bottom of
the sereen disappeared. so whether vou run the
program again, or continue it, it looks better. T'o get
ricl of this program press the CAPS SHIFT and BREAK
SPACE kevs, then press NEW, then ENTER.

THREE

1) BEEP 1,0
% BEEP .52
3 BEEP .50
40 BEEP 15
) BEEP |4
8 REEP .52
7 BEEP .54

a0 BEEP 1.5
9 GOTO 10
1M STOP

You will find the Kevword BEEP helow the Z key. So

vou will need to get into [E ] mode, and then keep one

finger on the CAPS SHIFT key while you press the Z

ti&}'- {Remember the full stop symbol is on the M
Y.}

21



ng vour way around the

Lin[Kimode, and can then type the
wrther kevs and the Keywords in

pointo{Limode. and can then type
e number kevs and the letters on
‘that if vou want to type a lot of

| ',&’E.S e i £ :11tﬂ1____1nlodr

mode by pressing the SYMBOL
« I-:eepmg a finger pressed on the
- ﬁﬂ_l kl&? You can then tvpe the green words
me I:]1r$ etter keys by pressing the keys; and the red
words beloe them by pressing the keys while keeping a
:ﬁhﬂtﬂ]:fmd“ﬁn the CAPS SHIFT ke».

5] huwtogetintooroutof [Gmode. by pressing the
:' key while keeping a finger pressed on the CAPS
HIFT key; and that while you are in[G] mode you can
t}r_]mthtGrap hn:safﬂl hols shown on the number kevs
by simply pressing the number keys. To ger the
opposite af the Graphics symbols shown on the keys,
you press the number keys while keeping a fm:rer
pressed on the CAPS SHIFT key.

You have also learncd:

6)  how o use nine useful instructions:

ERINT, SPACE, STOP, RUN, LIST. NEW, GOTO.
BREAK and CONTINUE;

7l how to pul your mstructions into the compuler
by pressing the ENTER key;

8] how o delete mistakes. using the 0 and CAPS
SHIFT keys:

22

9] how to write & simple program. using the PRINT
instruction, and how 10 make the computer RUN it,
-‘iuu will learn more about the instructions PLOT,
DRAW, INK, LET, BORDER, INT. RND. PAUSE and
BEEP later on in the hook:




P Making the Lomputer

Wark forYou

Simple mathematics

First of all, find the + ‘plusi and the — [minus)
sigms. The | is a red symbol on the K key, so
remember that to type 4 you will need 10 keep one
finger on the SYMBOL SHIFT key while you press the
K key, The — isa red symbol on the | key.

Here is a simple sum: 3+ 4. Il vou tvpe this on the
computer and press ENTER, nothing will happen
except that a flashing question-mark appears after
the + sign. You will have 1o delete this line. But il vou
give the correct instrugtion, the computer will do the
sum very quickly, and print the answer near the top
of the sereen, while giving its usual "OK’ message at
the bottom. Try typing:

PRINT 35-+4

and press ENTER. The answer appeared at once. But
then you could have worked itoutin your head just as
guickly. Here 15 a more diflicelt sum: 4 BOgORG8,

B Problem 12: 1t was easy to find the plus and
minus signs; but where are the = (times) and the —
(divided by) signs?

[ Thesignior « (times) is *. ltisared symbol on
the B key. The sign for = (divided by) is /. [tisa red
symbol on the V key. Now, type:

PRINT 4=H080DE9
and press ENTER, In a flash, the answer appears:

35305495492 Try out these sums:
24

]

A To type in these
symbaols, keep one
finger on the SYMBOL
SHIFT key while yvou
press the B or V keys.

If you have a sum with more than one part, such as
25542 the computer will work out the mula-
plication and division first. It would werk out that
2w a=1; thar 4+ =—2—9: and that 1{)—2—=§. so the
answer is B But if yvou place parts of a long sum inside
brackets (the red symbols on the 8 and 9 keys), i will
work out the parts mside fhe brackets hrst. So
2% 15— =2 would be worked out as 5 —4=1, then
2 1=2 then 2=2—1. so the answer is 1. Try
checking this aut by typing the following statements,
and pressing ENTER after each one:

PRINT 2«5 4/2
PRINT 2«5 -4)/2

T'o put a decimal point in a sum, you can use the full
stop on the M keyv. Try:

PRINT 35527905



'I‘.h "'wﬁubui‘pup:km YOI sn:huul In 1|1r. numhm ol
tm : 'n-u' huw rn.ll.ﬂ:tf F“PllH there Aare o

« [fyou type in a sum
with more than one
part, the computer will

and division first, so the
“answer here is 2.

4 But f you put part
of the sum inside
brackets, it wilf work
out whatever is inside
the brackets first,
qiving @ new answer
of 7 in this case.

Number variables

{Daing the same type of sum, with different numbers
each time, )

Imagine that your great-aunt has died and that vou
will be inheriting a sum of money. You have decided
to spend a quarter of what you receive on a day at the
riaces; fosave a quarter, and tospend the other halfon
some new clothes. These fractions are lixed. But you
have no idea how much money vou will be given! [t
might be anything from £1 to f‘l(} Or EVen more:
Because the number of pounds is nof fived it is called a
variable. In the program which [ollows, you may call
this mumber variable by the leter a. [And vou keep it
26

work out the multiplication

ot the iInverted commas of the PRINT statemenis. |

10 PRINT "“Iamgiven £ a

20 PRINT "For gambling I have ;a4
3 PRINT "Forsaving I have £";a/4
43 PRINT “Forclothes 1 have £7:a/?
o SIor

You will find that the £ symbolis in red on the X kev,
Notice that there needs 1o be a semi-colon between
the inverted commas of a PRINT message and a
number variable: You could also have used a comma
rather than a semi-colon here, but when the program
was run;, a comma would have lefi a large gap
between the £ sign and the amount of money, A semi-
eolon tells the computer that the next item on the
sereen must be moved cight up to the last letier or
symhbol to be printed on that line. Now run this
program. You will see that the computer will only
print on the screen:

| am given £

and near the bottom of the screen you will see the
message:

2 Variable not found, 10:1

You have putin the variable a. but vou have not told
the computer what a is! Or, to put it another way,
you have not defined a. You could guess that you will
get £ 20 for your inheritance, and add the line:

7 LET a=—2)

You will find that the Keyword LET is on the L key.
{You can now see why you always begin by

numbering program lines in tens. When you are
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making up a program there is always plenty of space
for new lines to be added in. ) lf‘mu run the program
now, the computer will print:

| am given £20

Furr- gambling | have £5
}n‘gﬂn I have £5

Fa‘ratbﬂws | have £10

and below this, you will see the message:

9 STOP statement, 50:1

But with this method, vou will have to type a new line
7 each time you guess a new amount of maney! So vou
had better delete (rub out) line 7, and do something
elage,

4 The computer
cannot make sense of
your program until you
define what the
variable in line 70

(the letter a) stands
far.

B Problem 13 How can you delete a line in a
program when it has already been typed in, and you
have pressed ENTER?

¥ Suppesing that you wish to delete line 7. If you
wish to delete it and put nothing in its place. simply
type 7 and press ENTER. IFyou wish to put something
in its place, type 7, and the rest of the new line, and
press ENTER. The computer will immediately delete
the old line 7 and put the new one in its place. Now,
delete line 7 and look at the screen to see that it has
28

computer wait after

dizappeared. Here are three new lines to enter:

5 PRINT '"Let me guess my
inheritance.”

6 PRINT "How much will it be2”
7 INPUT a

You will find the INPUT keyboard on the I key. Try
running the program. The computer will print:

Let me guess my inheritance
How much will it be?

Then the computer will wait and do nothing, because
of vaur instruction INPUT a. The computer is waiting
for you to put in. or input, whatever number you
have decided to place in the store labelled a. The

A By putting an INPUT  maney you think you
instruction into the will receive. Only then
program, you make the  will it work out how
much you have to
line 6 until you have spend on each item.

typed in the amount of

computer will not continue with the program until

you have made an input. Try inputting 2§ (simply
type 20, which will appear at the bottom of the

sereen. and press ENTER. ) The computer will at onee
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HO0n W‘ilh .t]:_m program and will pive you the answers
that you had hefore, But now press run again, and
press ENTER, This time, input the number 52. The
answers will. of course, be diflerent. In fact, you can
now run the program again and again, guessing a
different sum of money each time, and seeing how
much you will have for spending, and how much for

. Prohlem 14: Your program does not havea title.
To give any program a fitle. you enter a line
beginning with the Keyword REM (on the E key),
followed by the title in *'. For this program the ntle
could be MONEY, in which case vou should add:

3 REM “MONEY"”

The computer takes no action when it reads the word
REM: s0 REM lines are useful for putting lines into
programs to REMind yoursell what is happening
when you come to look at the program days or
months afier frst writing it. This program 1s now
complete and working well. But before vou type NEW
and move on to something clse. you can use the
program to find out the answer to another problem.

B Problem 15: I vou want to make 2 small change
1o & line that has already been entered, you do not
want to have to retype the whole line. Suppose, for
example, that vou want 1o see what will happen if the
sepai-colon in line 10 is changed 10 a comma.

Type LIST and press ENTER so that you can see
the "MONEY"' program on the screen up in front of
vou. Now look at the twop row of the Spectrum
keyhoard. Above the number keys 5. 6, 7 and 8, you
can see arrows pointing left, down, up and right. You
can use these arrows to move around on the screen
when vou are making changes to lines. (Making
a0

changes is called editing.| To use the arrows you need
to keep one fnger pressed on the CAPS SHIFT key.
while vou press the number key below the arrow you
WaIL.

Trv keeping one [inger pressed on the CAPS SHIFT
key while vou press once on either the 6 or the 7
number key. Then look at the screen to see what has
happened. Between the figure 3 and the word REM of
the first line in the program, a pointer has appeared
which looks like this: = . This pointer is called the
freEam cursur . Y ou [y have noticed that whenever
wou dare typing the lines of a program and entening
them, there 1s always a > next to the number of the
line which has just been entered,

When you want to edit a line, the first thing todo s
to use the arrows 1o move the program cursor to that
line. T'he down arrow will move the program cursor
down one line, and the up arrow will move 1t up one
line: You want to edit line W) so vou need to keep one
finger pressed on the CAPS SHIFT key while vou type
the number 6 key four times. Now the = should be
between the 10 and the PRINT of the fifth line i the
program, If vou have tvped the number key & once
too often. then type the number key 7 once; to ger the
program cursor hack to the right place.

4 You can use the
number keys 5 1o 8. to
i move the program

e ...\ cursoraround on the
screen in the directions
shown by the arrows.
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The second thing to do is to make a copy of ling 10
appear on the lower part of the sereen, where vou can
make changes to it. If vou look at the top lefi of the
keyboard vou can see the word EDIT above the
number | kev. [fyvou keep one finger pressed on CAPS
SHIFT, and then press the number 1 kev, this will
bring down a copy of the line which has the program
cursor next Lo it. Now, check that the program cursor
is next to line 1(). Then keep one finger pressed on the
CAPSSHIFT key and press once on the number | key.
Atonce, a capy of line 10 appears on the lower part of
the screen, looking like this:

10[KI PRINT “'1 am given £:a

You can see that the flashing [K] cursor is just to the
right of the number 1. At the point where the
Hashing cursor appears. you can either delete
anything to the left of the cursor in the normal wav. ar
add new things. It does not matter ifvou do not want
to delete or add anything at the point where the
Hashing cursor appears; You can move the flashing
cursor to the-left or to the right by using the leli and
right arrows. And i vou move it to the rght. it will
helpfully change from a Hashing CUrsor o a
flashing [L] cursor.

make a copy of that
line appear at the
hottom of the screen.
Position the program
cursar between the
line number and the
first instruction of the
line you want. Then

A To make changes to  you keep one finger on
a line you have the CAPS SHIFT key and
entered, you must first  press the 7 key.
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| 18 >~ PAINT /| am given €0

| ABEIPRINT 1 am g £

Suppost you want to change the semi-colon in
line 1010 4 comma. So vou want to move the [lashing
cursor along to the right, Keep one finger pressed on
thr CAPS SHIFT key. and press the 8 key until the line
on the screen looks hike this:

1@ PRINT 'l am given £[Lla

Now, using the CAPFS SHIFT and () keys in the usual
wav. you delete the semi-colon, so thay the ine looks

like thas:
19 PRINT "I am given £"|Lia

Then you use the SYMBOL SHIFT and N keys to ype
in a comma. so that the line reads:

10 PRINT “l am given £ [La

Now vou have edited the line, The flashing cursor is
still in the line, but that docs not matter, Simply press
ENTER, and the new line 1§ will disappear from the
beittom of the sereen and appear i the list &t the tp
of the sereen, in place of the old line 10, I vou run the
program. you can see how you have changed it! Now
practise editing by changing lines 20, 30 and 40 in the
same way.

The left and richt arrows can also be gsed 2t any

» Because you have
changed the semi-
colon inline 1@ into a
comma, there is a large
gap between the £
symbol and the
number of pounds in
this fine.




time toedit a line before it has been entered. This can
save a lot of tme spent deleting and retyping il you
make a mistake very early in a line. which you do not
notice until vou have typed in the rest of the line.

Other number variables

Now you can Wy wriling & more complicated
program  using number varables. Although one
usually see programs written out in full, with
explanations afterwards, programs do not suddenly
come. into people’s heads fully worked out! Maost
programs begin with just a few lines. and then the
person writing the program gradually adds on more
and more lines.

The first thing to do is 1o decide what sort of game
you want to invent. or what sort of problem you want
to solve. For example, perhaps vou would like a
program which helps vou 10 plan your holiday
spending. You might want to know how much money
you will have for your holiday, and how much vou
can alford to spend cach day. To begin with, you
must decide what information needs to be input into
the computer. In this case, it will need to know:

a)  how much money {if any| you have
dlready;

b how much more money (ifany) you will
get during the holiday;

¢! how much money (ifany) vou want 1o have
left at the end of the holiday;

d!  how many days you will be on holiday.

Next, vou must decide how to input this inte the
compuier. Iry these lines, and remember to copy
them carcfully, tvping in all the inverted commas
exactly as shown:
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1@ PRINT “Enter the number of £5”
23 PRINT “voualready have”
A INPUT a
4 PRINT a
) PRINT “Enter the additional money
vou will get”
80 INPUT b
79 PRINT h
80 PRINT “How much money do you warnt
5]
W PRINT “have left at the end o'
100 PRINT “the holiday?™
0 INPUT ¢
2 PRINT
130 PRINT “Enter the number of days vou™
40 PRINT “will be on holiday”
130 INPUT d
i6) PRINT 4

Remember that the INPUT Kevword is on the [ key.
The PRINT lines 4, 70, 12 and 160 are not needed to
mputinformeation, bt are there o print the numbers
vou choose onto the screen, so that vou can sec and
remember them. Run the program so far. ro sec what
it looks like,

The computer now has all the informaton it needs.
But you must tellit what to do with that information.
To find out how much vou have to spend, vou must
mstruct it to add the money vou already have (a) o
the money yvou will ger (b, and then take away from
a+b the money you want to have lelt (¢}, So press
LIST, and adel the line:

178 PRINT “Youhave £"a+b " to
spend

Notice: thar there 15 a =emi-colon Letween the
35




second "7 (inverted commas, and the number
viriable a + b ¢, and a second semi-colon after the
number variable and before the third ™, You could
have used & comma in both places instead, but this
would have Ieft too large a gap between the £ sign
and the number of pounds when vour program was
run. Using semi-colons means that there will be no

gap at all. However, you do want a gap between the
number of pounds and the word fo in the second part
of the PRINT statement. So vou should have pressed
the BREAK SPACE keyv once, immediately after typing
the third “. When typing program lines. it is
important to copy them exactly, and to put in all the
spaces correctly. If you miss one vou will soon see
vour mistake when vou run the program and you will
then have o edic the line which was wrong,

f{m—\

/ From now an. to help you type in
- the lines correctly. the number of

statement will be shown as a dash like
this . One dash simply means put in
7 OI1e 50acE.

\_,/W\—
C_

‘.x spaces that must be put into a PRINT <

Now vou need to add some more lines 1o this
program. To find out how much you can spend each
day. vou must instruct the computer to divide the
amount you have to spend (a+b—c) by the tol
number of dayvs that you are on holiday {d}. So add
the lines:

189 PRINT "You_will _have _ " a+h
c)id
19 PRINT “to__spend_cach _day”
3t

Line 19 does not need a space between the first ™
and the word fa. because it is a new program line. So
this fine will appear as a separate line on the screen,
helow the words given in line 180, ) This program is
now ready 1o be run; but it has no beginning or end.
You can give it a title and an end with the lines:

5 REM T“HOLIDAY /S
XM STOP

Remember that the word STOP s in red on the A key.
Now ook at the program carefully,

B FProblem 16: The program is now so long that
vou cannot see all of it on the sereen!

¥ Press L1ST (on the K key) and press ENTER. You
will now see the first lines of the program, down o
line 160 And underneath the lines, on the left-hand
sicle, you can see the word:

scroll?

Aserollis a long roll of paper with writing onit. You
look at only part of the writing at a time. Then you
wind it up at one end, and unwind it at the other end
and read the next part. The computer is asking
whether you would like to do the same thing 1o the
lines of the program which you have stored in its
memory. I you press any ol the keyvs (apart from the
CAPS SHIFT, SYMPBOL SHIFT, BREAK SPACE or N
kevs), it will *wind up’ the lines at the top ol the
screen. and ‘unwind” some more lines al the botom of
the screen, so that vou can read the next part of the
program. When there 1s no more program to unwing,
ar ‘scroll’ then it will give you one of 15 ‘OK°
messages. [T vou do ret want to scroll a program. but
wish o keep a part of it on screen so that vou can edit
it, then press the BREAK SPACE key. A message will
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appear at the bottom of the screen saying:
b BREAK - CONT repeats, @:1

You can then add 1o or edit the lines in the part of the
program you can see on the screen.

Now. back to the program. Perhaps it would bea
oood idea to explain to whoever is runming. the
program exactly what vou are trying to do. Add the
lines:

6 PRINT "This _program _helps —vou_
o

7 PRINT ‘“plan_ your _heliday _spending”™
Now run the program.

. Problem 17: The program s working very well.
But you could improve its appearance. A gap
between the two lines telling you what the program is
about, and the lines in which the computer asks for
input, would look clearer. So would a small zap
between the lines in which the computer asks ﬁ‘u
input. and the lines in which it gives answers; 5o
would a small gap between the two answers.

4 You can use the
PRINT instruction on its
own to put blank lines
orn the screen, so that
yvour program will fook
better when it is being
run.

¥ To leave a blank line on the screen, you simply
tvpe PRINT with nothing after it. So add:
38

4 PRINT
9 PRINT
165 PRINT
175, PRINT

Run the pregram again. It looks quite good. But
programmers are hardly ever satished!

. Problem 18 How could you make this program
more interesting and uselul?

M By using two IF . . -THEN statcments. Why?
Because at present, if somcone enters, for example, 25
at INFUT a (line 30 and 27 at INPUT b {line 6], they
might also enter 70 at INPUT ¢ {line 110}, Then the
computer would print at line 17(:

You have £-18 to spend

That would be nonsense! By using [F .. THEN
statements vou can prevent something like that from
happening. Add these two lines:

124 IF a+hbh—c<=0THEXN PRINT
"Thal's _silly! - You._ can't__have as_

little _as _ that!” e
125 IF a+b c<=PTHEN GOTO &}

You will find the IF Keyword on the L' key, and the
THEN Keyword in red on the G key. The < = (is less
than or equals} symbaol is in red on the Q kev, (Never
use the two separate symbols < and —. or > and —
io make up <= or = —.! The * (apostrophe) is in
red on the 7 key,

Line 124 tells the computer that IF the amount of
money left at the end of the holiday is £, or less than
£, THEN it must print a message explaining that the
person running the program has entered too large a
number at INPUT ¢ - in other words, he or she las
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asked for oo much monéy al the end of the holiday.
Line 125 tells the computer that IF the amount of
money left al the end of the holiday is £, or less than
L1, THEN it must junp hack to line 80. This will Ve
the person running the program another chance 1o
enter a sensible number at INPUT ¢,

After typing in these new lines, LIST the program
and look at 1t carelally so that You can see what is
happening at every line, Then ran it.

SHIFT key while you
press the Q key or the

A To type in these
syimbaols, keep one
finger on the SYMBOL E key.

String variables

How to give the same set of instructions, but input-
tng different words each time. )

For numhber vanables, you used the letiers a, b, €
ang d. However, variables that stand for words or
letters are different — they are known as string vari-
ahles: They work in just the same way except that
after. for example, the letier a. you use the $
*string’) sign, which is a symbol in red on the 4 key.
Here is a program using string variables which you

could use to write thank-vou letters. (At hne 270 of

the progeam. you should of couse type in vour owi
address. and not 2, Housman Close.

1l

(4]
Ny

W

3
£l
i
h
Wiks
7t
i
i
descri
LU
i)
1209
150
14

1)

words

160
T30
180

REM “THANKYOU"

PRINT “This _program_ helps - vou _

Hle
PRINT
PRINT
PRINT
PRINT
i
INPUT aS

PRINT a%

PRINT "Choose _a_—word _ 1o

he _vour— _";a%

INPUT bS

PRINT LS

PRINT "'l"n'-i|‘h_r_':._{'r!1;'t‘_‘3'illl : thf‘_”:ﬂ:$
INPUT 5%

PRINT &5

ERINT "Choose _a_word _ o

— describe _ the_ weather”

INPLU'T d%

PRINT d%

PRINT ""Choose_a_ word _or_

—thank-vou _lener.,”

“Enter _— your _present. e

words _ to__describe _ your _ family.”

190
)
2101

INPUT &5
PRINT e5
PRINT “"How _ will_you - sjon

your_ name?”

2901
254}
24
250)
261
270

INPUT [$

PRINT f3

PRINT “What _is_the _date?”
INPUT g5

CLs

PIEENT: % e

Housran _ Close.™

280

-

M)

SGENG L g
PRIN]
PRINT

T Pear S

+1




| 510 PRINT - -_ _Thank _vouw_wery—
much _for _the —*;a%;". _ It _is_really _
“h$ o In_factif_is_the_ best—"a%;

" _T__have. ever_had.”

320 PRINT " — — —I_hope_that
vou — have _ been _ having _ good _ weather. _
| The _weather _here _has_been_ ":d$;™. _
You _will _ be —interested _to_hear _ithat _
the _family _are _all _"5e$:"._Thank_

vou _again_for_the _"a%"."

939 PRINT " _ With _ love”
240 PRINT " — _ from. "%

35 [STOP

As vou can ser, the lines up to 25) are gathering in-
formation and displaying it on the screen. The lines
from 270 to the end are printing the letter. At line
26() vou can see the useful instruction CLS. You will
find CLS on the ¥V key. This tells the computer 1o
ClLear the Screen. Otherwise the thank-you letier
would appear at the bottom of the screen, along with
the questions and answers, 10 REM

These lines gather

L]
|
|
information for the |

| ¥

o 250 INPUT g5

This line clears | 260 CLS

the screen ZIDPRINT _ _ _ _
These lines print I

the letter onto v

tha now blank

SCrEEn, S STOR

If you had a printer, you could run the program.
then print the letter onto a sheet of paper: and then
run il again, inputting new string variables, to write
your next letter. Even without a printer, you can
enjov running this program with different variables.
They can be sensible or silly! The computer will print
47

whatever vou tell it to print. Try running the
program i few times: Then make any changes which
vou feel will improve it.

For example: in line 99 you carefully left two gaps
after the word yowr, 50 that when the name of your
present was added to thas line it would not be split up,
with the first letter appearing at the end of the line
and the rest of the word on the next line, But when
lines 150 and 180 appear on the screen, the word
deserife in cach case is split up. You could either add
spaces, or divide each of these lines into two PRINI
lines in the program. Can vou see other places where

vou micht want to make changes of this sort?
™

P By connecting up a
printer unit to your
computer you can
print out on paper the
letter that you have
typed onto vour
screen.

Printer

Alst, it #s rather a short letter, Perhaps you would

like to include a paragraph in which you mention a
Book: which you have been redading, or a television
programme which you have been watching, and say
what vou think of it, To do this, vou must work out
the form of the sentences, fuch az ‘1T have been
watching a television programme called ..., 1t starm
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..;and ...: | am finding it extremely . ... l wonder
what you think of it Then you must add lines to
INPUT the information that will be needed: and a line

or lines to PRINT the extra sentences in the letter.

Using string and number variables
together

Here is a game which uses both number and string
variables. Remember 1o put m all the mverted

commas and semi-colons.

i REM "GUESSMEY

20 PRINT "This_is_a_ guessing-game _
for _TWO _players.”

33 PRINT

4 PRINT "Please _enter —the _FIRST _
player's _ name.""

5 INPUT ab

G PRINT af

7 PRINT "Pleasc —enler —the
SECOND _ player's _name.”

sy INPUT DS

4 PRINT bS%

(W PRINT

11@ PRINT “Thank_you, _";a%$:" _and _
b

120 PRINT b$:", _please _stop _looking
at _the _screen,”

130 PRINT a%", _please _type _a_
number _between _ 1 _and _ 20 and _then _
press _ ENTER.”

40 INPLUT a

150 PRINT “'Right! _Now _pres_
ENTER _again_to_go_on.”

1600 INPUT =%

|70 CLS

H

1300 PRINT "Now__ssk h%:" _to_
loek a1 the  screen.”

199 REM Guessing until right, loop

2 PRINT bS;", _guess_what _ the
number _ between _ 1 _and _ 20 _is."

210 INPUT b

220 CLS

230, IF b<>a THENPRINT "Hird_
loek! _ "th:™_iwas._ not__correct.

248 IF b< >a THEXK GOTO 1%
250 PRINT "WELL_DONE_":h§:".
YOU _ARE_RIGHT! _The _ number_—
West A

2601 PRINT

o7 PRINT

2800 PRINT “Would —anyone _like _
another —tum? _Enter _y _for _yes _or_n_
lor oo™

200 INEUT %

300 IF $="%" THEN CLS

30 IF ="y THEN GOTO 2}

320 IF S<="n" THENGOTOD 24
330 CLS

340 STOP

You will find that < > isa red symbol on the W key.
The first part of this program is very easy to follow.
Line P explains that it is a guessing-game,
Limes 4 to @ get information into the computer about
the names of the twe players, using the string
variithles a% and LS.
Al fime 149 the first player inputs a number, using the
number variable a. (This stores the number at a place
in the computer’s memory labelled ®a’. )
At fine 21§ the second player inputs his or her guess,
using the number variable b, [This stores the guess at
a place labelled b’

Now the program is a little harder to follow. 1lihe
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second plaver has guessed right, the number in the
srore labelled b will be the same as the number in the
store labelled a. But the second plaver may have
syesserd wrong, If he has guessed wrong, b will be
smaller than or larger than a. The symbal < means is
less then, and > means @ more than, and you can use
the symbol < > to mean i fess or more than. (Never
use the two separate symbols < and > to make
= =) Box

At line 2% the computer is told that IF the second
player is wrong [IF b< >a| THEN it must PRINT a
“‘Hird luck” message.

At fine 249 the computer is told that 1F the second
player is wrong (1F b= >a, THEN it must GOTO
jump back to) line 199 o give the second player
another chance 1o ruess the right number. Sa the
lines from 190 to 240 form a loop, and the computer
will g0 round and round in circles until the right
answer has been given at INPUT b,

You have made this loop as clear as possible to
undersiand by putting a REM line at ling 199
explaining that the next secton of the program is a
‘Guessing until right, loop”. A REM line which is used
inside the program to help vou REMember which
part of the program is doing what, and no!f as a
program title. does not need inverted commas, and it
can have gaps between words and be as long as you
like.

i

When the correct number has been guessed, that is
b—a. the computer will take no notice of lines 23()
and 240, and will go straight to line 250, where it ig
told to print a *Well done’ message. When the suessis
right, the computer will soon reach line 280. Then
Vinrcome to-some more IF . . THEN statements. 1F
anvene lnputs v, THEN the computer will ClLear the
Screen. and GOTO line 20, to start a new game,

4 [/l the player's guess

ﬁud.il:,k_!lmﬂcmqt :
JENNY, quess wht the mumbes is more than or less
Between 1 and 20 s than the right answer,

the computer will print
a ‘Hard luck’ message
and offer the player
anather chance.

4 When the player's
guess js equalto the
right number, the
computer prints a "Welf
done’ message and
offers another game.

B Problem 19 What if someone inputs the wrong
letter?

[ If the letter is n, then the computer will ignore
lines 300, 310 and 320} and carry on to line 530, the
screen will clear and the program will STOP, If the
letter is another letter, because by mistake the player
had not typed either y or o, or they have typed «
capital Y or N, then the computer will ignore lines
S0 and 310, But at line 320 it will jump back to line
288 ta give the plaver anather chance 1o press y orm,

B FProblem 20: How can you stap the computer
moving throush a program oo Fasg!

4T
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[ Lines 150 and 160 deal with this problem. The
computer can always be stopped for as long as vou
like by an INPUT linc. When there is an INPUT line
the computer has to wait until an input has been
made before it can continue, Pressing the ENTER key
is oneé form of input. So at line 150 yvou told the player
that if the game was to continue, the ENTER key must
be pressed. Pressing the ENTER key gave the
computer the input for which it was looking at line
160 and it immediately went on with the program.

Ways to improve “GUESSME"

1} Seeif vou can work out some ways to improve
the afipearance of the program on the screen. A few
more blank PRINT lines might be useful.

21 At the moment, there 15 something wrong, not
just with the appearance of the game, but with the
way it is made up (its shruciure.) When vou have miade
a guess, you have no idea whether your guess is larger
or smaller than the right answer. [t would make the
game more interesting il you added aline instructing
the computer to print a message saying either “Your
number was too small” or “Your number was too big’.
To do this, vou could use more IF... THEN
statermnents. Try these:

234 IF b<a THENPRINT "Your_

number — was _ too —small.”

235 IF b>a THEN PRINT "Your_

number — was _ too _ big.”

The separate symbols for < (is less than) and > (is
more than) are inred on the R and T keys.

If vou like this game and want 1o SAVE it on tape
so that you can play it at some other time in future,
see page BY.

i

-

4 A program can be
made to fook as if it is
replying to a player’s
answers and giving
clues to the right
number. You use IF ..
THEN instructions to
do this.

A reminder

You have now learned;

1, how to use the computer for simple maths;

2} hew to use number and string variables;

31 Thow 1o use a semi=colon o make your programs
look better on the screen when they are being RUN;

4] howto delete ines once they have been entered,
and put in new ones;

5)  how o use REM Lo sive vour program a title;

6  how 1o edit programs using the CAPS SHIFT key,
together with the arrows above kevs 5. 6, 7 and 4, and
with ERIT above key |;

7. how toscroll a long program so that vou can read
all of'it;

8] how to use PRINT to leave blank lines on the
SCrec;

8% how o use IF . . . THEN statements;

1) how to use CLS to clear the screen;

11} how to make it easier to see what is happening
when there is a loop in a program by putting in a REM
ling at the beginning of the loop;

12}  how to use the ENTER key as an INPUT.
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a Making Sounds

You can instruct the ZX Spectrum Computer (o
make strange noises and 1o produce musical sounds!

When you are putting sound into a program, one of

the lines might look like this:
1d BEEE 1.0

i 1s ol coarse the number of the line.

BEEP is the Kevword, or instcruction, for sound.

I, (frrst mymber): You can make the sound last for a
short or a long time, by using numbers from 1 wo 10,
The first number, 1, tells the computer o make the
sound for once second, The number, 2, would have
told it to make the sound for 2 seconds, or 3 for 3
seconds, and so on. Even if you do not usually use
decimal numbers, you will know that -3 is the same as
a hall, so 1.5 would tell the computer 1o make the
sountd for 14 seconds: 2.5 for 21, and so on. [you are
nsed to dealing with the decimal paint in numbers,
vou may like to know that. for the leneth of sound,
vou can use all the numbers between .01 and 10,49,
@, { second mumber) : 'The sound itself (the note) is chosen
by the second number, which can be from () up to 69
or down to —60. The second number, §, tells the
computer to play the note “Middle C'. For musical
sounds, 30 1s about the highest that 1s useful, and H
about the lowest,

Making strange noises

IF you want the computer 1o make strange noises. vou
must use notes between 51 and 69, or between 19
and — bl I'ry this program:

)

I REM “NIGHT"
20 BEEP 1.—40

a9 BEEP 1,30
40 BEEP 167

50 BEEP 1,—30
60 BEEP 1. 30
70 BEEP 1,—4)

8¢ STOP

Remember that BEEP 1510 red beneath the £ kev, so
vou need to go into [E] mode and then press £ while
one finger is pressing on the CAPS SHIFT key. To
repeat thesound after vou have run the pregram, just
press RUN again.

Ji%ﬂ]

Making up tunes

If you want to make Up tunes, you muost use notes
betweon 30 and — 8. Try this:



lines 1200 to 170, The program will look like this:

Iy REM "SOLDIER”
o) BEEP 57
3 BEEP 54
40 BEEF .50
50 BEEP 59
60 BEEP L7
Wy BEEP .55
8 BEEP .52
o) BEEP .5,
I BEEFP .5,—4
1 BEEP L0
120 BEEP 5.7
150 BEEP 54
140 BEEER .50
150 BEEP .59
160 BEEF 1.7
7 BEEFR .55
180 BEEP .5,7
19 BEEP .59
2 BEEP 5,11
216 BEEP 1,12
229 S5TOP

Using a group of lines more than once

You may have noticed that in the "SOLDIER™
program, lines 200 10 70 and lines 120 to 170 arc
exactly the same, Whenever vou are writing a
program and have a group of lines which you want to
pse more Lthan onec. it is a pood idea to wrife them only
once, alter the STOP line in the program, and to put a
special instruction inte the program which will call
them up whenever vou want them. The special
instruction is GOSUB (om the H key ), followed by the
number of the first ine in the group of lines which vou
wish to call up. Now write the “SOLDIER" program
again, putting in GOSUBR instead of lines 20 to 700 and
D

1@ REM “SOLDIER™
0 GOSUB 1000
30 BEEP .52
40 BEEP .5 ]
5 BEEP 5, —4
60 BEEP 10
70 GOSUB 109
80 BEEP .57
%) BEEP .59
1% BEEFP .511
10 BEEP 1,12
|28 STOP

Now, after the STOP line, vou must enter the lines
which vour GOSUB will call up. To make these linec
casy to see and understand in a program. it is a good
idea to @ve them a high number which sets them
apart from other lines. That is why you have given
thie instruction GOSUB [ inztead of GOSUR 150, In
alse helps if vou make the first of the GOSUB lines a
REM line, REMinding you what is happening in the
lines which follow. The last of the GOSUB group of
lines must always be the Keyword RETURN, which
vou will find on the Y key, and which makes the
computer jump back into the main program again.
S0 you can add:

13 REEM Sixnootes
101§ BEEP .57
P2 BEEF .54

13300 BEEP .50
1343 BEEP .59
10500 BEEP 1.7

1060 BEEP .55
1070 RETURN
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In this case, you have only saved two lines. But if
there had been more Hnes in the GOSUB, or il you had
winted to use it more than twice, you could have
saved agreat deal of space. Moreimportantly. the use
of GOSURs can make a program very much easier to
follow. When a program is casy to follow, it 5 said to
be ‘well oreanized’ or, better stll; ‘well structured.”
Good structure is the mark of a good prosrammer!
Now, try making up some tunes of your own, or
mnstruct the computer Lo play a tune which vou know
aleeady. You will ind the section on zound on pages
135138 of the ZX Spectrum BASIC Programming book
very helpful. You can also try experimenting with
strange noises, Can you make a sound like a kettle
whistling as it boils? Or like a door creaking?

4 When vou want (o
use a group of lines
more than once in the
sarme program, you
fype them out as a
separate group after
the end of the
program. And you use
the instruction GOSUB,
followed by the first
line number of the
graup of lines, to send
the computer to pick
them up whenever
they are needed.

Lolouring Words and
Backgrounds

A reminder

You have now learmed how to make tunes and
strange noises using the wstruction BEEP, You have
also learned how 1o make programs easier 1o follow,
and sometimes shorter as well, by using GOSUB:.

The ZX Spectrum Computer usually shows black fext
(words) on a white sereen. But vou can learn how to
colour both the words and the sereen. The screen is
divided into two areas. The outside edge, all round
the screen. is called the border arca. To change the
colour of the border iz easy. You simply press the
Reviword BORDER, which vou will find on the B key,
followed by a number. You can see which number to
choose, because some of the number keys have the
names of colours above them. 8o vou can see that |
gives dark blue. 2 gives red. 3 gives magenta (a light
purple), 4 gives green, 5 gives cyan (a light blue), 6
gives: vellow, 7 gives white and () gives black. So
BORDER | would give vou a dark blue border to the
screen. ey Lyping in that instruction as one of the
first lines of this program:

I REM "COLOURWORD"

M BORDER 1

3 PRINT “"Now_vou_can_seé_a__
blue_ border.”’

Run this program. and the blue border appears. The
area inside the border is called the paper area, This is
the part of the screen on which your prosrams
appear. The colour of the text in this area iscalled the
mk colour: To change the ink colour vou use the
Keyword INK, which you will find in red beneath the
X key. { Look back at Chapter 1 il yvou want to refresh
vour memory-ahout how to type the words marked in
red demeath the letter keys.) Afier the Keyword INK
veuse one ol the numbersac the top of the keyvhoard.
just as yvou did afier the Kevword BORDER.



Azwell aschaneing the ink colour, vou can change
the paper colour, so that vou can. for example. print
in red ‘ink' on yellow ‘paper’. To change the paper
colour beneath each lewer that is printed, use the
Keyword PAPER (in red beneath the C key) and
follow it with one of the numbers at the top ol the
keyboard. So, INK 2 would change the colour of the

A The ZX Spectrum A [t can print coloured
can colour in a border letters and numbers
around the edge of the  against a differently
SCreen. coloured background.

- o Js s NS No N7

text to red, and PAPER 6 would change the
background of each letter that is printed o vellow.
T'ry adding these lines to your program. ( You will see
that before you ENTER your instructions, they appear
in white at the bottom of the hlue border,

40 PRINT "Press _ENTER _to_ continue.”
30 INPUT :$

o INK 2

7 PAPER &

&) PRINT "Now_vou _can _see _red _

letters _on_a _ vellow _backeround.”

If vou want your progriam to make the whole of the
paper area yellow. and not just the part on which
something is being printed, then after the PAPER
instruction vou need to give the instruction OLS. As
vou know, this clears the screen, But there are two
intercsting things about this mstruction which you
could not notice before, because the paper and
border colours were set to white, The first is that it
only clears the pager area of the screen. The second is
that it clears the whole of the paper area to match
whatever paper colour has been set. Try adding the
following lines to your program. (Assoon as you enter
the first line, you will notice that all of the paper area
becomies yellow and all of the program lines appear in
red. Don't worryl)

9% PRINT

100, PRINT "Press_ENTER _1o_
continue.

11 INPUT 2%

12y CLS

150 PRINT “""Now _the _whole _ papir _
ared 15 _ yellow.”

Now, to ret everything back to normal, vou need to
ai



change the border and paper areas to white, and the
ink 10 black. So-add these lines too:

149 PRINT

1580° PRINT “Press _ENTER _to
continue.”

16 INPUT 2§

17 PAPER 7

160 CLS

i BORDER 7

20 INK 0

218 PRINT "Back_to_ normal.”

When vou run vour program, the first part will look
different. Don’t worry, just run it again. You will find
that the first part of the program will then be the same
as helore,

A And you can print
different parts of

A You can fill the
whole of the cenire
area of the screen with  sentences in more tharn
colour, one colour.

Using different coloured letters in one line

Aswell as changing the colour of alf the text which is
shown tn the screen, vou can give mstructions which
only change the ink colour of a particular FRINT

=y ]
a8

statement - or even just a part of a PRINT statement.
Try adding these lines to your progran:

220 PRINT

230 PRINT Press_ ENTER _to_
conanue.””

24t INPUT 2%

250, CLS

260r PRINT INK 2;"My _ house_is _red,
INE 17 _buot__the_roof _i5_ bhlue™"

270 PRINT INK 4: Gla'-‘_n_h_ﬁrfl"ll

INK 3:" _not n]:ig{‘l]l"lm i

When vou run the program, vou will see that after
each INK imstruction in a line. the words change
colour: Remember that parts of a PRINT statement
have to he joined with commas or semi-colons.

Making letters flash

To make letters Hash you use the Keyword FLASH (in
red beneath the W key), followed by the number I.
Try adding these lines:

2800 PRINT
200 PRINT FLASH [:"Stop _telling_me_
things _ I __know!”

Or. i yvou want the line tobe in red as well as Aashing,
change it to:

20 PRINT INKZ; FLASH 1;"Swep_-
telling - me. things_ - know!”

The FLASH instruction can be switched off by FLASH
followed by the number Q. Try typing in the follow-
g lines:
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30 PRINT
33*1@ PRINT INK 3: FLASH I;"STOP _IT";
FLASH ;" _YOU _IDIOT!"

And. vou can make the background brighter, by
using the Kevword BRIGHT (in red hcncat_h the B
key), followed by the piomber |, Add these Llines:

320 PRINT L)
330 PRINT INK 2; FLASH 1; BRIGHT
1:”1_SAID._STOP_IT!"

As the words “I SAID STOP I'T'? fash, you can see
that the white is very much brighter than the normal.
rather dutl, white which 1s usually on thescreen. Yo
can use BRIGHT 0 to switch ofl’ the brightness in the
same way that you used FLASH (in line 3 1.

A different way of colouring text

Itis possible to colour text simply by typing it strasght
into the program lines in colour! This is how you do it
Supposing that in the line:

340 PRINT "I __have _stopped _ now.”

vou want the word ‘17 1o be in dark blue, *have’ inred.
:51u;J|x-L‘1' in green, and ‘now” 10 cyan. Fist, type:

340 PRINT ©

as normal. Then go into [E] mode by pressing the
SYMEOL SHIFT ].m?' while you keep one finger pressed
on the CAPS SHIFT kev. Then press the number 1 key
{the key for dark blue); while keeping a finger pressed
on the CAPS SHIFT key. The flashing [E] cursor will
now have become a blue flashing [1.] cursor, Now
60

type the following letter:

You will sce that it appears on the sereen in blue. Now
type a space. Then go into E:! mibde again, and press
the number 2 key (the key for ved), while keeping 4
finger on the CAPS SHIFT kev. You will now have a
red flashing [L] cursor. and can type:

hﬂ\.'l.‘

which will appear in red on the screen. In the same
way, type ‘stopped’ when you have a green flashing
[l cursor, and ‘now.” when you have a evan fashing
[L] cursor. When you get to the inverted commas at
the end of the PRINT statement, make sure that they
appear on the sereen in black, by changing into
made, and then getting a black fashing [I] cursor by
using the number key ( with CAPS SHIFT, If hoth
inverted commas are sof in black. vou could find it
confusing, because although what appears on the
sereen when you RUN the program will not change,
you may alter the colour of the lines when you LIST
the program. For example, see what happens to the
present LIST if vou change the inal inverted commas
in line 290 to red! Finally. to bring this program on
colour to:an end, add the line:

iy STOP

Run the whole program a few times. carcfully
eomparing what happens on the sereen with the list of
instructions in this book. Now. try vour own
experiments with coloured text and backgrounds.
The use of colour always makes programs look more
eheerful and exciting, so why not go back 1o the
“GUESSME” program and put some of the words

il



which will appear on the screen into colour? If you
saved the final version on a tape, you will only haveto

a Making the Lomputer Draw

LOAD it back into the computer (see page 891 and
then you can get to work at once.

P You can type
different coloured
letters straight into
your program lines by
changing the L cursor
into a coloured | L]
cursor.

A reminder

You have now learned how to colour w ords [ ext]
and backgrounds using the Keywords:

BORDER, PAPER and INK.

You have also learned how to make l-*trrrstllash and
how to make the screen hrighter using the Kevwords;
FLASH and BRIGHT,

Vou have also learned a way of putting colour
directly into programs, by typing in ml.mu‘r*_d lf..'ll:.‘_l:!-'u_
hetween the black inverted commas ol PRINI
ctatements within the lines of a listing.

» When youwantto 170
draw pictures an yaur HHH |
screen (see the next : :
chapter), think of the
screen as being a grid.
The grit is 170 units
from the bottom to the
top and 250 units from
left to right,

=

@ 250
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Ifyouwant to draw things on the sereen, you can use
the paper area as a drawing-board. On the opposite
page is a diagram of the paper area of the sereen. You
must think of this area as being about 230 units wide,
and about 170 units tall. If vou want to deseribe a
point on i blank seréen. vou first have to say how [ar
it i [rom the feft-hand side of the paper area (for
example; as shown n the first diagram on page 64,
Point A om the screen is 27 units from the left), and
then vou say how far it 1s from the fottom of the paper
arca {Point A i 40 units from the bottom). This 15
called *giving coordinates”, Starting with a blank sereen
try moving to Point A using PLOT, followed by the
coorclinates, with &4 comma between  the two
numbers. Type in this line:

PLOT 27.40

You will find the PLOT Keyvword on the Ckey, When

You can now begin o draw, using the insfruction
DRAW. [ollowed by the coordinates of another point
on thescreen, Mow that vou are “on’ the screen, the
coordinates are given from the point you have
reached. The first of the coordinateés must say how far
to the feft or right you are going. and the second must
say how far up or dmen vou are going. As shown in the
second diasram, Pomnd B is 14 units 1o the left of Point
A, and no units up or down. To go left or down, use a
minus sign. Now, draw the line to Point B;

DE AW 14.0

The DRAW I‘U‘. word 15 on the W kev, When vou press
ENTER, the computer draws a line from where vou
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were before ( Poini A) 1o the new point (Point B, You
have already drawn the first line in a simple picture of
a motor-car. Dn the next page 15 a picture showing
the next ten lines, with coordinates [or all the
important p sints, starting from A and going (o L.

N s
@ 27.49

A You use the
: -14.0@
numbers on your grid
ta give the computer point, such as Point A

coordinates for where and then count along
to draw the fines. You from A to your next
start from a specific point (Point B).

MNow it 1 ume to start turning all this into a
program. |ype in these lines:

[0 REM MCART
20 REM The body
. PLOT 2740
a4y DERAW —144
M DRAW —10.16
B DRAW 1,16
70 DRAW 5.0
8 DRAW 18,23
o) DRAW 750
0 DRAW 25 923
LIy DRAW 250
20 DEAW & — 16
130 DRAW L
I DRAW 17.0

Try running this w cheek that voor drawing looks
right. So Far, this has all been very easy. But now vou
want te draw something more dillicalt. Between
Points L and A, vou want something like the sccond
diazram below.

M 15 537 unitsto the lelt of T: N is 88 units o the lefi
of M; A is 37 units 1o the lelt of N. Once vou have

=17

A These are all the ¥ You will need two
coordinates that you semi-circles above the
will need to make the wheaels on the base of
computer draw this the car to continue
outline of a car. your drawing.

h@ﬂéﬁﬂﬁ—;h\L

reached M, the straight line beoween M and N will be
vasy rnough, Bot between Loand M vou want to draw
a semi=circle, and when vou have reached N vou
wanl 1o draw another semi-circle between N and A

4

How to draw semi-circles

So that it is easy 1o see how to draw semi-circles, clear
the screen by pressing CLS and then pressing ENTER.
This will not mean that you lose the lines which you
have already wyped in. (They will stay in the
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comptiter’s memory until either you type in new lines
beginning with those line numbérs, or you tvpe NEW
and press ENTER, or switch off the pawer supply 1o
the computer,) Now, starting from rest, move to a
new point on the sereen by typing:

PLOT 50,100

and press ENTER. Suppose that you want 1o draw a
semi-circle hetween this point, and a point 15 units
to the right, and {§ units up. You begin the instr uction
asifyou were drawing a straight line between the two
points, like this (but make sure vou do not press
ENTER el i

DREAW 1500

But then vou add a comma, and the Keyword P,
which vou will find in green above the M key. Satype
i

DEAW 150.0,PI

and press ENTER, You will see that vou have drawn a
semi-circle between the two p:ﬂl‘tlh starting from the
first one, and moving in an anti-clockiesse direction. 1T
vou wanted the semi-cirele to be drawn in a dockiatse
direction, vou would have used . PIinstead of ;1.
Now vou can return to the program. Press (1S and
ENTER. then LIST and ENTER.

To wet from L to M you want a semi-circle which
moves in an anti-clockwise direction to a point 37
units 1o the lefi. and ne units up or down. So try
typing this line:

150 DRAW —37.0.P1

I'he next two lines will now be easy:
Gl

160 DRAW 880
170 DRAW —37.0.P1

<4 When you have
drawn in the base of
the car, the outline
should look like this.

You have now returned to Point A, from which vau
started. To draw the windows on the car, vou will
need o draw twomore lines, and in each case vou will
need to move to a new posidon, using a PLOT
instruction, before you can draw the line. Try adding
these lines:

g REM  The windows
190 PLOT 63,72

00 DRAW 1180

910 PLOT 12279

20, DEAW 023

Lines 190 to 200 draw a line from E 10 H. You can
work out the PLOT position of E by starting with
Point A, which was 2740, and adding up all the
numbersfes the minus num bers which yvou needed 1o
get 1o Point E. (8o for the first number. you have
27— 14 — 10+ 10+ 3. which equals 63; and for the
second number vou have 48—+ 6= 16+, which
cquals 72,1 "To work oul your instruction for drawing
to H. add up the numbers less the minus amounts
which vou needed to get from E o H. (So for the first
number you have 18+ 734 25. which equals 118,
and for the second number vou have 23+0 235,
which equals ) Lines 210 and 22( draw a line from
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half-way between E and H (o half-way between F
and G, See if you can work out why you were right
when vou used the numbers 129 7% and 0.23. Next,
Vi have the wheels to draw. For these, vou need to
know how 1o draw circles.

How to draw circles

Clear the screen by tyvping CLS and pressing ENTER.
If vou want to draw a circle, you first tvpe the
Kevword CIRCLE, which yvou will lind in red beneath
the H kev. So vour instruction begins:

CIRCGLE

Next you type in the coordinates of the position of the
centre of the circle, just as if vou were giving the
coordinates in a PLOT instruction. So. if vou want the
centre of the circle to be at 80,80, vour hine wall now
read:

CIRCLE 80.89

BO.80

wi—s radivs=20

Next you decide how long the distance [rom the
centre of the cirele to the edee of the circle ( the radiun
is to be. Suppose you want the radius to be 20, vour
hine will now read;

CIRCLE 50,850,260
Type this in and press ENTER, and vou will see the

circle on the screen. Now you can return to the
program. T'ry adding these lines:

230 REM  The wheels
240 CIRCLE 45540 14
250 CIRCLE 170.5,40.14
260 STOFP

T
A To draw a circle, CIRCLE 80.80.20
vou must first give the
coordinates for the computer how big
centre of the circle {what radius) you
(such as 80.80). Then  want the circle to be
yvou must tell the {such as 20).

b

Line 240 draws the wheel on the lefi, Thecentre of the
circle was found by deciding that the centre of the
wheel would be half~wayv between A and N, You
know that the coordinates for A are 27,40: and N is 37
to the right of A. So you need to add halfof 37, which
equals 18.5; 10 the number 27 This gives vau 45,3 [or
the first number; and the second number will be the
same. because the point is not further up or down
than A, The size of the radius, 14, wasfound by tryving
several numbers until one of the circles looked just
right. Line 23} draws the wheel on the dght. See if
vou can work out why vou were correct when vou
used the numbers 170, 540,14 (To do this, simply
work out the coordinates for M, and remember that
the centre of the wheel is halfway between M oand L. |

Colouring the lines

Xow vou have drawn the car. But why not do yvour
drawing m coloured lines, using INK instruclions?
The car eould be red. its wheels black. Try:
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95 INK 2
935 INK ()

All {he lines after line 25 will now be drawn in red.
Then. after line 235, all the lines will be black AEaltl,
You eould easilv add a coloured border to your
drawing. as well. Trv

24 BORDER 6

4 Once you have
completed your
drawing. you can
make the computer
draw the lines in
colour. You could also
add a coloured border.

Making the program shorter

You now have a program of 29 lines, many of which
are extremely short. But vou are allowed to put more
than one instruction on the same line, provided that
vou separate the instructions by a : {colon), w hich
vou will find in red on the Z key. Try todo thisso that
the program is still easy o follow. Fnrlc'x:nn]'rl:‘..
changing the eolour of the lines 1s something \x_‘hlci:
vou mav want to stand out clearly, so you may leave
it om its own line. Also, remember that the computer
ignores everyvthing in a line after a REM, s0 11 15 00
aood having a REM instruction which you want l_h:.'
computer to obey! You might re-arrange the “CAR™
program like this:

10 REM "THECAR": REM The body
M BORDER 6
Fil

i INK 2
Hy PLOT 27 40: DRAW — 140 DRAW
[ 16 DEAW 10,16
S DEAW S0 DRAW 15.253: DEAW 75
DR AW 25,93
60 DREAW 250: DRAW 8. —16: DRAW
8, 16: DRAW —17.0
» 70 DRAW —37.0.PL1: DRAW —83.0: DRAW
37.0.P1
8 REM The windows
9 PLOT 6372 DRAW | 155
I PLOT [122.72: DRAW (.24
1 REM  The wheels
126 INK @
130 CIRCLE 45.5.4).14: CIRCLE 170.5,
414
14 S0P

13

Now you have a program of only 14 lines, which is
Just as easy to lollow, and which takes up fess space in
the computer’s memory. Now trv experimenting
with drawings of your own. How about a butterfly?
Or a seene from outer space? Or a 1tank? Remember
thar although it is fun just to trv things out, vou will
get better results i you work out your picture in
advance on a piece of paper — preferably graph
paper. It will also help to look at the measuréments
and diagram on page 102 of the ZX Spectrim BASIC
Programmng book,

A reminder

You have now learned how 1o make the computes
draw straight lines, semi-cireles and cireles, using the
Keywaords: PLOT, DRAW, P@and GIRCLE.

You have also learned how to usea 1 [colon) to place
move than one instruction on the same line:
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a Drawing with Blocks
of Colour

You have learmed how to draw with: lines. Bul
sometimes you want to be able to Nil an area with
colour. To make this easier; the paper area of the
screen is divided up by the ZX Spectrum Computer
into 22 rows (from row B at the top to row 21 a1 the
hottom . Each row has 32 squares ({rom square (b ar
the left to square 31 at the right). Remember that in
this vase, the lowest numbers are at the dop of the
paper artea and the hichest ar the dotten. When Vol
wert drawing with lines, the numbers were [awest 4l
the bottom of the paper area.) You can decide an the
calour of the ink (what is printed] and the paper (the
ackground) in each of these sguares. More
importantly, cach of these sguares can be exactly
filled by any one of the GRAPHICS symbols shown on
the number keys.

Columns @ to 31
4] from leftto right 31

P 7o print blocks of
gofour on your screen,
think of the screen as
rows of squares. There
are 32 squares from
left ta right, and 22
sguares from-top to

bottom 21 Rows 0 to 21
' fram top 1o bortom

Colouring a single square

Type in:

PRINT AT 15.5: INK 2- PAPER é;''™"

id

PRINT AT is the instruction you use when you wish 1o
print somicthing in a special place on the screen.
Remember that AT is in red on the 1 key. The
numbers, 135 tell the computer that the square in
which vou wish to print is 1 row number 15 (the
sixteenth row from the wop). and is square number 5
in that row (the sixth square from the leftl. Notice the
position of the semi-colons. When you ger 16 the
Graphics svmbol ™, remember that you need to Eet
into [G] mode. As vou know, vou get in or out of [G]
mode by keeping one finger pressed on the € CAPS
SHIFT key, while you press once an the 9 key, I vou
then press any one of the keys between | oand 8, a
Ciraphics svmbol will be typed, The black area on the
symbol will he the avea hlled with the chosen mk
colour, and the white area with the pager colour, If
yvou want these colours the other way round, then
when vou tvpe the Graphics symbaol von need toKeep
o finger on the CAPSSHIFT key, this will reverse the
appearance ol the black and w hite arcas.

Remember to get back into (1] mode to put in the
inverted commas at the end of the line. Then press
ENTER. and yvou should see a square with magenia
along the 1op, and vellow along the botton, near the
bittom lelt of the paper area,

Colouring a row of squares

Imagine that you want to colour a row ol squires
starting at 3.0 and ending at 3,31, The first lines
could look like this — but do not bather to type them in!

10 PRINT AT 3.0: INK 2: PAPER 5;'"™"
A PRINT AT 3.1: INK 2: PAPER 5™

3 PRINT AT 3.2: INK 2: PAPER 5™
40 PRINT AT 3.3: INK 2: PAPER 5™



and so on. At this rate, it would take another 24
instructions o finish the row. Luckily. there is a way
to make this much faster and easier, by using
FOR ... NEXT loop. FOR is on the F key and NEXT is
on the N keyv. Try typing these lines (remember that
T0 isin red on the F key:

) FOR v—0TO 31

a) PRINT AT 3.v: INK 2: PAPER 5™
W NEXTy

W STOP

When you run this program, the row of colour
appears very quickly. This is what is happening. The
lines from 1) 1o 30 are 4 FOR . . . NEXT loop. The first
timie the computer reaches line 10, it is told that y has
been given values all the way kom ) 1o 31, Because it
is the first time it has reached the line. it has to choose
the [irst value, which i (. So at line 20t prints the
Graphics symbol at the square 3.0, Then, when it
reaches line 30, it is told to go back o find the NEXT
value of y. At line 14, it discovers that the next value
of yis 1, So at line 2 it prints the Graphics symbol at
3.1 ... and so on. untl it has printed the symbol at
431, Then it finds no more values of y, and so it goes
om to line 48 at last, and STOP.

Colouring several rows of squares

Supposing that you wanted to colour not enly the row
of squares from 3.0 to 3,31, bul also the five rows ol
squares beneath it (from £ to 4.51; from 5,0 to 5,513
from 6.0 10 6,31; from 7.0 w0 7,31; and from 8.0 1o
2.51). You could do this by doing six lots ol FOR . .
NEXT loops of three lines each, beginning like this
have & look at the following lines but do not type
them in;

i

10 FOR y=( TO 31

20 PRINT AT 3, INK 2; PAPER 58"
30 NEXTy

40 FOR y={ TO 31

50 PRINT AT 4.v;: INK 2; PAPER 5,5
B NEXTy

and st on. Ar this rate, it would take another 12
instructions to finish the block of colour. Again, there
is 2 way to make 1his much faster and easier. by using
gne FOR . . . NEXT loop inside another FOR ., . NEXT
faop. Try typing these lines:

10 FORx—=3TO8

% FOR y—PTO 31

30 PRINT AT x,v: INK 2: PAPER 5™
1§ NEXT y

) NEXT x

o) STOP

When vou run this program, the complete block of
colour gradually appears. This is what is happening,
The lines from 1) to 50 are a FOR . _ . NEXT loop. The
first time the computer reaches line 1), ivis 1old thatx
has been given values all the way [rom 5 to & Becanse
it is the first time it has reached the line, it has to
choose the first value, which is 3. So x now equals 3.
But before it can go on with this FOR. . . NEXT loop. 1t
finds at line 20 that it has reached another TOR . ..
NEXT loop, which runs from lines 20 to ), So, with x
al the value of 3, it has to get all the way through this
FOR., . . NEXT loop, which is telling it to colour in row
number 3. When it has done that, it reaches line 50,
and is tald 1o go back to find the NEXT value of x.
Then, with x at the value of 4, it will colour in row
number 4; and so on, unil it has reached row B,
square 31. Then it finds no more values of x. and so it
goes to line 60 at last, and STOP:.
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Printing more than one block of colour in
a program

Imagine that you wanted to use several different
blocks of colour in one program. You can use the
same set of instructions [or every block, by making
some of the items in those instructons narieble ems.
You can then use this ser of instructions with a GOSUB
instruction, as vou did in the "SOLDIER™ program

on page 53. Look at the lines Lo print a block of colour.

again. Six of the items in this set of instruciions can be
represented by a number vanable, and one by a
string variable. You can LET;

a = the hrst row on which squares are o be
printed;
b = the last row on which squares are to be printed;

¢ — the first square that you want in each row;
d = the last square that you want in each row;
¢ = the number after TNK;

[ = the number after PAPER: and

#5— the Graphics symbol between ™

You can now write out the set of instructions like this

1) FORx—=aTOb

10%) FOR y=cTOd

1030 PRINT AT x.y; INK ¢; PAPER (328
194 NEXT y

050 NEXT x

Now, whenever vou want to put a block of colourin a
program, you simply need a line to define the
variables, and then a line to send a GOSUB to this set
of mstructions, I'ry tvping out this program, which
has seven blocks of colour, and two single squares
flled in with colour (see page 79 for instructions on
76

the way to reverse the Graphics symbals )

I3 REM “"SPACESHIP”
H REM Colowr main hull
30 LET a—=8: LET b=13: LET ¢=5; LET
d—2%: LET e=3 LET {=3: LET g5="o"
HY o GOSUR 1M
50 REM Stabilizers at wing ends
G LET a=1:LET b=2: LET ¢c=9: LET
d=21]
70 GOSUR 1N
80 LET a=19: LET L=20
90 GOSUB 1000
Iy BREM Wings
[ LEETa—3LEl b=7LET e=1& LET
d—16: LET =2 LET =7: LET g5—W"
120 GOSUE 1500
B LET a=14 LET b=14
146 GOSUB 1000
iy REM Tail secuon
160 LET a=5: LET b=16; LET ¢=25: LET
=27
17 GOSUB LK
Ly BREM  The nose
190 LET a=10; LET b=1L LET ¢—3: LET
d=4
2K GOSUEBR 1000
210 REM The guns
220 PRINT AT 5,13 INK 1;"sll”
230 PRINT AT 16,13; INK 1M
240 STOP
1300 REM A block of colour
1818 FOR x=a 1O
1026 FOR yv—c1Od
1030 PRINT AT x.yv; INK ¢; PAPER ;0%
My NEXTy
50 NEXT x

s REETURN
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Press RUN 1o check that it is working properly. If not.
then press BREAK SPACE and press LIST and check
your program carefully.

Now look at the program again. In line 30 vou had
to define all the variables. But you will notice thatin
line 60 you only had to defline some of them. This was
because the others were the same as they had been n
line 30, and did not need delining again. Now: try
L"'iPt]'i[[li.‘ll'lEH-" with blocks of colour to make vour
own pictures. Remember that although 1t is fun just
to try things out, vou will get better results if vou work
out your picture on graph paper first. The diagram
on page 102 of the X Spectrum BASIC Programmming
book shows the full lavout an vour {elevision screen
ol the area in wlhich vou can work.

" 7 Wil

‘I'his is a very long program for what is: basically a
guessing-game. | hereis a haunted house with a ghost
in ane of the rooms, and you have to guess which
room it is in. The nub of the game is thar the _L*_']]d'r.il
appears in a different room each nme. You will also
find that there are two new ways of doing things in
this program.

Use of long variable names for number
variables

@ 31
» When you are FEEF R T
planning any drawings HHH AoEEEREE mma 1zs
of your own, you wifl ARERIREINL 1D RS TaRes
find it a lot easier if = :=: :E T
vou plot them ouwt first, TR ! T
like this, on a piece of } ] e
graph paper. N

21

A reminder

You have now learned the PRINT AT insirection, and
the use of FOR . XEXT loops.
T8

Until now you have used single letters in statements
such as:

LET a=%

But vou can use names instead, which sometimes
mutke it casier 1o see what is happening, For example,
vou could tvpe;

LET My hiizght=5
O
LET wealth =200

In "GHOSTHUNT", vou will find at line 30 the
vanable Ghostroom, and at line 40 the variable Score.
The only male 15 that these long varable names must
begin witha letter.

Use of RND

This 15 a very important instruction, which means
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that vou can invent games with an element of chance
in them. You will find RND in green above the 'T' ey,
You will also need to find the Hq_’.:.'“‘l_:ar{l INT, which i
in green above the B kev. The following statement
would make the computer print, at RaNDom, any
whele number hetween | and 10;

FRINT 1 +INT (RND=Ith)
O
PRINT | —INT RBEND=H
will make the computer choose a number between |
and 8; and so on. In this program, there is a houase
with eight rooms; and the reom with the ghost in it
called the Ghostroom. At line 30 the instruction:
LET Ghostroom=1-+-INT (RND=g
means that the computer chooses a2 number between

| and &; and, until a new game begins, that numberis
the number of the Ghostroom. Later in the program,

at line 2270, the player has o guess that number. I

the player guesses correctly, the game soon comes o
an ‘end, and the computer will choose another
number between | and 8 for the Ghosooom in the
next same.

If the puess is wrong, the player bas a chance Lo
puess again, If the plaver guesses dght first time, the
Score will be 6. Every wrong puess puts the Score
down by 1 point. If you get down to @} points, the
ghost will eat you! So vou only have six chances to
guess the richt number of the Ghostroom.

Now, study the program carchully to work out the
order in which things are going to happen. You will
see that many GOSUBRs have been used, which have
split the program up into chunks, cach of which
i

should be reasonably easy to understand. The main
hody of the program ends at line 130, and then there
are all the GOSUBRs.

As this 1s a very long program, you might want 1o
enter it in stages: It's worth remembering that you
can SAVE part of vour program and then LOAD it
back inte the computer later, when you want 1o
continue. How to SAVE and LOAD programs is
explained in the next chapter.

Now, type in the program, and run it:

W REM “GHOSTHUNT™

20 GOSUB 1090

3 LET Ghostroom —1 - INT (RND=8)
) LET Score—6

50 GOSUB 200

60 1IF a< =Ghostroom THEN GOSUB 300
70 1F Score—0 THEN GOTO 1§

8) IF a < >Ghostroom THEN GOTO 5)
5 GOSUB 4000

100 GOSUB 7000

(10 1F b$—"y" THEN GOTO 20

120 IF b$< }"n“ THEN GOTO 100

130 STOP

1000 REM Introduction
101  BORDER 1
;gzgg-' PRINT: PRINT:PRINT

— e — — —

1040 G_.OSUB 630

l.ﬂﬁ'ﬂ PRINT: PRINT:PRINT

1069 PRINTINK I;"_ _ _ _ _ _ ___ _ _
il _b il

1370 PRIN'I'

[ﬂ&,ﬁ ERLNT INK 1:"_ _ _The_ Graves_



Family _ (1984

P98 PRINT:PRINT

P10 PRINT “What _is _your _name?”

LI1G INPUT a%: PRINT a%

1128 GOSUB 6o

1130 PRINT:PRINT

1140 PRINT INK 4:"Soon, _ "a$:"" _veu _
will _gee"

HA0 PRINT INE 2 FLASH I _ — =—— -
N HANTEDR _HOUWSE

1166 PRINT:BRINT:PRINT

[170 GOSUB 650a

1180 PRINT INK 3:"Press " ENTER _10_
continue”’

1190 INPUT 28: CLS : RETURN

2000 REM Ghosthouse and Guess

210 REM Mam house

2020 LET a=8 LET b=19: LET c=4 LET
d=27: LET e=6: LET I—=7: LET p$ = "I
GOSUB 5004

20030 REM The roof

o0 LET a—4 LET b=7: LET c=8: LE]
d—23: LET e=2: LET o5="14": GOSUB 5}
M) LET a=6:LET c=6: LET d=%
GOSUB 5000

60 LET c—24: LET d=25: GOSLIB 5000
070 PRINT AT 7,5 INK 2:"0w": PRINT AT
s INE 9 T

908 PRINT AT 7,4 INK 2:'[&": PRINT AT
6.5: INK 2:"[w": PRINT AT 3.6; INK 2:"w'
PRINT AT 4.7; INK 2" [a"

9p%) PRINT AT 7.26; INK 2;%"; PRINT AT

304 INK 2%

210 REM Upstairs windows

9110 LET2=9 LET b=12:LET c=58: LEL
d =6 LET g5 — "I": GOSUB 5(6%)

1M LET e=11:LET d— 14; GOSLIRE SN

21300 LET e=17: LET d =20 GOSUR 3{j0
2140 LET c=23 LET d =26: GOSUB 5600
2150 IEM Downsrairs windows

2180 ¥ Fa=15: LBl h=17:LET c=5:EFT
d—7: GOSUB 5000

21700 LET c=10: LET d=12: GOSUB (%}
2R LET c—=19: LET d =21: GOSLIB 3000
2190 LET e=24 LET d=26: GOSUBR 50
FHKY REN The door

290 LET b=19% LET c=14: LET d=Ei LETF
e—iE g$=. GOSTUB )

2090 PRINT AT 00 INIK 4 TLASH 1:7 _ _ _
_HERE 15 _THE_HAUNTED _ HOUSE _

2230 PRINT INK +:"with _8_ rooms. _
Where _is__the _ GHOST"

224§ PRINT AT 2.8; INK La$;" _?"

2250 GOSUB G0

2260, PRINT AT 21.8: INK 2:"NOW _
ENTER _YOUR _GUESS _FROM_ 1 _
TO _8"

2270 INFUT a: CLS: RETURN

00 HEM Score alter wrong answer

010 PRINT

3020 LET Score—=Score—1

80 PRINT INK 2"BAD _LUCGK _":ab
M0 PRINT:PRINT: PRINT:PRINT

0500 PRINT INK 4:"The _ GHOST —was_
not—in_room_ - FEASH 1:a

AWEN PRINT:PRINT:PRINT:PRINT

370 IF Score=0 THEN PRINT FLASH I;
BEIGHT [yINK 2 O0ES _Y0OU _HAVE _
BEEN —EATEN - BY  THE_  GHOST"
3080 IF Score=0 THEN PRINTPRINT
00 IF Score = THEN GOSUB 65

100 TF Score= THEN PRINT INK L "Please
—press _ENTER™

LG IF Score—0 THEN GOTO 5160



41200 PRINT INK 1:"Your _ possible _score _
it row _dewn_from_6__tw_ " INK 2:5core
4130 PRINT:PRINT:PRINT:PRINT

1140 GOSUB G300

3150 PRINTINEK I:"Press _ ENTER _when _
vou_are "7 INK 2brave " INK 15 _
enough _ to _ have _another _ try!!!”

3160 IT Seore=0"THEN LET a—=Ghuastroom
3170 INPUT 2%: CLS : RETURN

00 REM Score aficr right answer

110 PRINT PAPER 2; INK 6; FLASH 1;

BRIGHT It _ _ _ _WFLL_DONE_ _ _ _":

FLASH " _ _":a%: GOSUB 6000

92 PRINT

4030 PRINT INK ¢; BRIGHT 1;" — — _The_

GHOST _was_in_room_ " FLASH l:a;

VEASH @M= & &= o

4040 REM The GHOST

4850 REM GHOST s mouth

4060 INK 1

070 PLOT 03.47

4080 DRAW 520: DRAW 0,16: DRAW —8, &

DRAW —9.8: DREAW —0, - B:DRAW —4.8:

DRAW 0,8 DRAW —8.8: DRAWY. 6

4009 REM GHOST’s eves

0 INKQ

411 CIRCLE 110, 99.7: CIRCLE 146, 9.7

4120 REM GHOST's outline

41300 PLOT 79.25: DRAW (L,60: DRAW 1040
Bl: DRAW ), — bl

4140 GOSUB G50

150 PRINT:PRINT:PRINT:PRINT:PRINT:

PRINT; PRINT:PRINT:PRINT :PRINT:PRINT:

PRINT:PRINT:PRINT:PRINT:PRINT

41600 PRINT INK I:"Your _score _this _time
is_ ":FLASH |; BRIGHT 1:5corc

41700 PRINT INK 1;"Thanks _for__the

game; _ 1a%

FIEO  GOSUB 60

4199 PRINT INK 1;"Now, _press_ ENTER.
4200 INPUT 2%: CLS: RETURN

W REM A block of colour

331 FOR x=aTOb

3920 FOR y—c TO d

30 PRINT AT x,y: INK e; PAPER {168
540 NEXT y i
5050 NEXT x

36l RETURN

GO0 REM Cheerful tune

6010 BEEP 1.5: BEEP .5.9: BEEP .5.0: BEEP 1,11
620 BEEP 1,5: BEEP .5,0: BEEP .5.5: BEEP .5.9;
BEEF .5,11: REEP 1,12

630 RETURN

Gay  REM Sinister tune

6510 BEEP L.5: BEEP 5.9: BEEP 5.0 BEEP |11
6520 BEEP I. —15: BEEP .5, —13: BEEP. 5. — [
BEER 5. — 17 BEEP 5,—15: BEEP:. 13

63530 RETURN

7000 REM New game or stop

7l BORDER 5

T2 PRINT:PRINT:PRINT:PRINT:PRINT:
PRINT

7030 PRIN'T INK 3:"If _vou_ wail _ another _
game _ of”’

M PRINT

7058 PRINT INK 2;"
GHOSTHUNT"

760 PRINT

W70 PRINT INK 3:;a%:", _then _enter _y _
for_ YES

e PRINT



7800 EBRINTINK S _ or_n_
lor_NQ."
1) INPUT b%: CLS: RETURN

Run the program a lew times to enjoy playing the
game. Now think about whether vou can improveit:
1) Can vou improve the interest of the game? For
example, you might want to add lines which will tell
you if vour guess was more or less than the right
number, as vou did for the earlier program,
"GUESSME. You could [ this in between lines
330 anc 3050, where at the moment there are [our
hiank lines on the screen,

2y Can you improve the small details of the
program? For example, you might want to change
some of the sounds, or the eolours of the house.

4% Can vou improve the overall siructure of the
game! For example, you might like the picture of the
ghost to appear more than ence. The lines [rom 4040
to 413 which draw the ghost could become some
GOSUSB lines starting at 8. Then you could call up
the ghost lines between hines 3020 and 3050, and
follow them |:}'!. a few bars of :i[]ljnl}k\' T\'ll].\'il‘, s thal
thev stayed on the sereen for a few seconds. Then vou
could clear the sereen, and go on to the “Bad luck’
rE:i";Ni_l'-_':f' ill. |ir-l.1-\' Iﬂ."’ill'}.

A reminder

You have learned 1o use long variable names for
number wvariables. More importantly, vou have
learned low to use the instruction | - TNT [RND#(a
numiber) 1. This is one of the most useful instructions
when vou are inventing games. { You could now turn
back 1o the "GUESSME"™ game and trv to turn it
intera game for ene player, by making the computer
choose a number between | and 20 at random!)

tE{F

Saving and Loading
Programs

Saving programs

You have learned to give each program a title in the
first line, using not more than ten letters and/or
numbers, between sers of inverted commaz. For
example, the frst line of the program for thank-yon
letters was:

I REM "THANEYOL™

Spaces between words can be included in the title.
provided that, when added together, the total
number of letters, numbers and spaces is not more
than ten, To save the ""THANKYOU™ program on
Lape, vou must:

I}, Type the list of program lines for
“THANKYOU" into the computer.

2 Type:

SAVE "THANKYOU™

You will find the SAVE Keyword on the 5 key,

3) From the back of the ZX Spectrum kevboard,
pull out the plug from the EAR sockel.

4] Press ENTER, and at once the following message
should appear:

Start tape, then press any key.

IF som have tried 1o save a title with a total of more
than ten numbers, letters and spaces, then ithe
following message will appear instead. and you will
have o begin arain:

a7



F Invalid file name, @:1

31 Press the RECORD lever on your tape recorder

(on some recarders you have to press PLAY as well).

6] Pressany key. exeept the CAPS SHIFT or SYMBOL
SHIFT kevs:

71 Waich the sereen. In the bhorder area. vou will
sce wide red and blue stripes, then very narrow blue
and yellow stripes, then a blank screen. then more
wide red and blue siripes, then more very narrow
blue and yellow stripes. Then the stripes should
disappear and the computer should print a message
near the bottom of the screen, saving:

@ OK 01

Checking that a program has been
properly saved

1) Replace the plug in the AR socketat the back of
the kevhoard,

2% Rewind the tape to just before the start of where
vou saved the "THANKYOU™ program.

3 Type:

VERITY "THANKYOU"

You will find the VERIFY Kevword in red beneath
the R key.

t}  Press ENTER, and at once the border area of the
sereen will go blank.

5% Pressthe PLAY lever on vour tape recorder. The
border areca will change between light blue and red,
until the computer linds that it is listening to the
beginning of the "THANKYOU" program. Then
you will see wide red and blue strpes, then very

a8

narrow blue and yellow stnpes, then on the screen
vou will see:

Program: THANKYQU

Then there will be a red border, then more vers
narrow blue and vellow stripes, Then the stripes
should disappear, and the computer should print &
message near the bottom of the sereen, saying:

@ 0K, 0:1

Your program has been saved on tape, and you can
switch ofl the computer without losing it

Loading programs

To load your program back into the computer:

I} Type:
LOAD “THANEKEYOLU™

You will find the LOAD Keyword on the | key.

2)  Press ENTER, and the border area gocs blank.

3] Rewind the tape to just before the start of the
TTHANKYOU" program.

4] Press the PLAY lever on your tape recorder. The
screen will look exactly as it did after you pressed the
PLAY lever when you were verifying vour program.
and when the 'OK' message has appeared the
program 15 loaded and ready to be run.

'Snme common problems with verifying or

loading programs

1) U'he tape recorder may be set al oo low a
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volume, in which case turn up the volume.
2] The recorder may be dirty, in which case play a
cleaning tape,

3] The batteries may be running low, in which case
put in new ones — unless you are on mains power.

| You may have started the tape in the middle of
the program, instead of just before the beginning of
the program; so rewind the tape and try again,

5] You may have made a mistake in typing the
name of the program which you are tryving to verify or
load. If this seems possible, try again

6)  You may have forgotten to put the plug back in
the £AR socket. 11 so. start again. (Or vou may have
lorgotten to take it oul when saving the progran. Lo
check this, unplug the computer leads from the tape
recorder and play the section of tape on which yvou
think the program has been saved. Tt was suved. vou
will hear some very loud noises!

« /fthe volume
controf on your tape
recorder /s not
adjusted properly, you
may have trouble
loading your programs
into your computer.
You may need to
adjust the volume
cantrol a2 number of
tirnes before you find
the right position for
your tape recorder.

b2 [}

A List of Programming

Words

Here vou will find all the
progrimming words which
vou have learned. tosether
with a briefl reminder about
how they are used and whart
they do. Look at this chapter
carcfully becaunse vou -will
also find 2 few new wavs of
doing Lhings:

BEEP (in red beneath Z key
This instruction is used for
creating sounels.
BORDER aon B key) This
instruction, followed by one
of the number kevs which
control colour, will change
the colour of the area all
around the edee of the
SETEET S0

BORDER |
will rive dark bloe, and so
on;

BRIGHT (in red beneath B

key) There are two levels of

brichiness on the sereen.
After the instruction:
BRIGHT |
in @ program. cveryvihing
that 15 printed on the screcn
will be brighter.
BRIGHT i)

returns the brishiness to its

normal level. BRIGHT ean be
uieed within a PRINT state-
ment. For example:

PRINT BRIGHT 1:

"Happy'

BRIGHT @;  _sad.™
CIRCLE (in red benésith H
kev)  This insaucgon  will
draw a cirele, To s followed
by three numbers like this:

CIRCLE 30,60.25
The first two numbers mive
the eoordinates of the centre
ol the arcle; and the third
number gives the radius of
the cirele.

CLS [on V key Thisinstrue-
tion clears the central area of
the screen of any text or
graphics, and colours it with
whatever paper colour has
previously been ser. (1F no
coldur s set, this will be
white:)

DRAW (on W key) This
instruction. will draw a
siraicht line from the lasi
POING in & program 1o.a new
point. For example:

DEAW 30,60
iells the computer to drasw 2
line 3)) points to the rightand
b} pointsup lrom the present
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position. If no starting posi-
ton is given, the computer
draws [rom the bouem lelt-
hand area of the screen. This
instroction can alko draw a
semi-circle i used with PI (in
green above M key). Thus;

DRAW 530,60, P1
will draw a semi-circle in an
anti-clockwise direction [rom
the lase point reached in the
program to a point which is
) points o the right and 6
points up. (Putting a —
(minus) sign before PI would
have made the computer
draw the semi-circle in a
clockwise direction,
FLASH (in red beneath V
key) Alter the instruction:

FLASH |
in a program, everything
that is then printed on the
sereen will ‘Hlash’ as the ink
and paper colours switch
bhack and forth. The instruc-
Tion;

FLASH )
s10ps the fashing. FI.ASH can
be wsed within a2 PRINT
statement. For example, you
might have:

PRINT FLASH |:

“HELP"
FOR (on T key) This is the
first instruction in-a FOR . .
NEXT loop. It makes the
computer carry out a task a

o2

particular number of times
Ths:

Iy FORa=1T0OGj

2 PRINT a

M NEXT 3
will print {on scparate lings)
the numbers 1, 2, 3, 4 5 and
L.
GOSUB (on H key) GOSURS
are a very
keeping a program tidy and
casy to follow. For example:

GOSTE 1000
serds the computer to line
1800 and the following lines.
urntil the imstructicn
RETURN is reached. when 1t
jumps back to the hne im-
mediately after the GOSUR
L from which it set out
This means that a single
GOSUBR line in the main
program, in this case GOSUR
1065, can be used to eall up
the same set of lines asain
and again.
GOTO (on G key) This
makes the.computer jump (o
acertain line in the program.
IF (on U key) Thisis used at
the start of an IF . .. THEN
statement o say that TF
something is true, THEN the
computer must do a certain
thing. For example:

[T a=b THEN PRINT

"Right!™
INK (in red beneath X key)

wseful way of

Izused with a number key to

change the cplour of whal is

printed or drawn on the

screen, and also the ink part

of the Graphics symbols. So:
INK3S

will mean that words or line

drawings, or (he ink part of

Graphics symbols, will all
appear on the sercen in
magenta, INK can be used
within  PRINT slatements.
Thus:

PRINT INEKE 3:"How _

are _vou, _ :INK 1z

“Robin?"

INPUT (on the | key) This
instruction 15 uwsed to put
information tnte the com-
puter:

IV It can enter numbers:
For exam ple:

) PRINT "Enter_
the _spending _
money - you _get”’

G INPUT b

When wou iype in  the
amount. lor example; 15
and' then press ENTER the
number [Hwill be placed ina
store marked b; and il in
future you give the instruc-
o
FRINT b

then the number 15 will
appear on the screen as soon
as you have pressed ENTER.,

2} Ttecan also enter words:

210 PRINT “How__
will _you _gign
your _mime?

M INPUT IS

When vou type in your
name, for example, Janet
then the word Janet will be
placed nva store marked TS,
and il in future you give the
IS LU eIon:

PRINT {'$
then the word Janer will
appear on the screen as saon
as you have pressed ENTER.-
INT [above the R key
grecn | See RND helow,
LET |on L kev) This in-
struction is used o store
information in the compater
1y It can store mumbers.
Forexample. on page 27, you
used:

LET a=—20
When vou did thar the
number 20 was stored in the
gompuier under the label a.
2y 1t can store words: For
example, you might have a
line saying:

LET a$="pocketwatch”
This  statement enters the
word ‘pocketwatch” in a store
labelled a%.

LIST (on K key) A useful
statement used to make the
computer list out whatever
programithasm ils memory.
LOAD (on J key, Fhis
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mstruction 15 used when
loading a program inte the
computer.
NEW (on A kev) When vou
lype NEW and press ENTER,
any program lines stored in
the computer’s memary will
be rubbed out.
NEXT (on N kev) See FOR
above:
PAPER in red beneath O
kev) This instruction, fol-
lowed by one of the nunmiber
kevs which control colour;
will chanege the colour of the
background behind what is
prnted on the screen: Tt will
alsa change the colour ol the
paper part of the Graphics
symbaols:
PAUSE on M key
instruction:

PAUSE 50
siops the program running
[or exactly one  second
(PAUSE 1) would give two
steonds, and so onj.
PI {above M kev in green)
See DRAW ahove.
PLOT (on () kev) This
instruction places a dot on
the sereen. For example;

PLOT 200 100

The

[.?].TJ.#'.#".*— a dor st the co- |

ordinates given, in this case;
20 units to the right, and 1)
UrHEs up,
PRINT
a9

on P key

This |

mstruction is nsually used o
print something on  the
SCLCCTL
REM (on E key) The com-
puter ignores evervihing in a
line-aftera REM statement, so
REM slalements are very
useful for REMinding vour-
self what a program is about.
RETURN (on Y key) See
GOSUR above.
RND (above the T kev in
areen This  instruction
makes the computer choose a
number at RaNDom.
PRINT RND
will print a random number
between 0 and 1 (but never
reaches 11,
RUN (on the R kev) This
instruction  tells the com-
puter to work s way
through the program which
15 in its memory.
SAVE (on S key | This is used
when saving a program onto
tape,
STQOP (inred on A kev| This
statement marks the place
where a program ends.
THEN (in red on G key) See
[F above.
VERIFY (in red heneath B
kev! This is used to check
that & program has heen
properly saved onto tape.

Index

Some words such as PRINT
Bre On many pages. So as
not to wasta your time, this
Index lists only the most
useful examples.

BASIC B, 12

BEEP 21, 50-54, 85 01

Blocks'of colour 72-78,
B2-83:

BORDER 19,55, 58 70, 91

BREAK SPACE key, useof
8, 20-21

BRIGHT 80. 81

C MODE (Capital lstters)
7-8

CAPS LOCE key, usa of
7-8

CAPS SHIFT key, use of 5,
7-8

CIRELE G365, 91

CLS 41-42, 44-45 57. 3

Colon, use of 70-71, 81-86

Colouring words and
backgrounds 55-62

CONTINUE 20

Cursor 4

DELETE key. use of 5

DREAW 14, 63-69, 84, 01

Drawing circles 68-69

Drawing linas 63-64, 84

Drawing semi-circles
G568, 84

EMODE 16

Editing 30-34

ENTER key, ordinary use
910;

use of as INPUT 44-45,
43

FLASH 59-60, 81-84,
91-92

FOR... NEXT loops 15-18,
74-77, 85, 92

G MODE (Graphics) 16-18
GAMES:
44-49 (GUESSME),
79-86 (GHOSTHLUNT)
GOSUB 52-54, 716-77,
21-86; 52
GOTO 18-20, 92
Graphics, see DRAW,
Prawing and G MODE

IF ... THEN statements
39-40, 45-49, 81,
83-84, 92

INK 15-18. 55-80, 72-77,
81-86, 92

INPUT 29-30, 35, 41,
44-45 B1-BE 92

INT see RND

KMODE&4-7

LMODET-8

LET 18-19.27, 77. 79,
52-93

Letter-writing 40-44

LIST 14,15, 93

LOAD and loading
programs BS-90, 93

Loops 19-20 and ses FOR

- NEXT loops

Mathamatics 245 —2f



MODES 23, and s=a C, E.
G, Kand L MODEs

MEW 14, 18, 93

MNEXT 93 and sae FOR _ .,
MEXT loops

Mumber variables 26-40,
78, 82-83

PAPER 55-58, 72-77,
B4-85. 93

PAUSE 19,93

Pl 66-67. 84, 93

PLOT 14, 63-64, 84, 93

FRINT 67, 38-393, 93—-94

PRINT AT 15,18, 72-77

Problem salving, use of the
computer for, 24-40

Program cursor 31-32

REM 20, 46, 53. 94
RETURN 94

RWND t8-19, 7980, 81, 94
RUN 13-14, 94

SAVE and saving programs
B7-B% 04

Scrolling 37

Sound in programs 50-54,
85, and see BEEP

STOFP 13, 94

String variahles 40-48

SYMBOL SHIFT key. use of
9

THEN 54 and sae |F . .,
THEN
Titles for programs 30

VERIFY B82-30, 94
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START TO PROGRAM
isa beginner's guide 1o writing computer programs in BASIC. The pack
contains a colourfully illustrated manual for absolute beginners and two
' cassettes of do-it-yourseli software.

Cassette 1 includes five short programs for you toalter by playing with .
different shapes, colours, graphics and sound commands. Casselte 2 has ,
GHOSTHUNT — an adventure puzzle which can be rewritten from start to

finish {if vou wish] with the help of a fnendly computer tulor that almost |
never laughs at your mistakes,

Wizrks and Spencer p Lo Baker Street. LondonW. 1. Engand




